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ABSTRACT

Background: Anemia is one of the most common nutritional deficiency disorders affecting the pregnant women, and
is a worldwide problem. In India, prevalence ranges from 23.6%-61.4% and contributes to 80% of maternal mortality
as a direct or indirect cause. This study aims to assess the efficacy and safety of intravenous ferric carboxymaltose in
antenatal women with moderate anemia in the second and third trimester of pregnancy.

Methods: Prospective clinical study; total of 100 antenatal women with moderate anemia in second and third
trimester were included in the study from January 2019 to September 2019 and given 1000mg of intravenous ferric
carboxymaltose injection. Efficacy was assessed by rate of improvement in hemoglobin at 3 and 6 weeks post
infusion. Safety analysis was done by assessing the adverse drug reactions and fetal heart monitoring during the
infusion.

Results: A total 100 antenatal women with median gestational age of 28week at presentation received 1000mg of
intravenous ferric carboxymaltose. There was rise in hemoglobin from 8.3gm% before injection to 11.12gm% 6
weeks post infusion, showing a mean rise of 2.8gm%. There were no reports of drug related major adverse effects in
the mother or the fetus.

Conclusions: From this study, ferric carboxymaltose is found to be safe and effective treatment option for anemia in

pregnancy.
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INTRODUCTION

Anaemia is a common problem in obstetrics and perinatal
care and is of global concern. According to WHO 2011
report about 32.4 million pregnant women suffer from
anaemia worldwide, of which more than 50% cases are
attributed to iron deficiency.!

India has the utmost prevalence of iron deficiency
anaemia i.e. 57-96.2% among the South Asian countries
and also has highest contribution of 80% towards
maternal death both as direct and indirect cause among
this region. Anaemia in pregnancy is defined as
haemoglobin (Hb) levels <11gm% and hematocrit <33%
as per WHO.% According to CDC, definition in pregnancy

is Hb level <10.5gm% in the | and Il trimesters and Hb
<11gm% during 1l trimester.® It is classified depending
upon the Hb levels into mild (Hb- 10-10.9gm%),
moderate (Hb 7-9.9gm%), severe (Hb- 4-6.9gm%) and
very severe (Hb-<4gm%) according to the ICMR.*

In addition to the general consequences of anaemia, there
are specific risks during pregnancy like susceptibility
towards infections, risk of postpartum hemorrhage,
increased need for blood transfusion and longer hospital
stay.>6

Maternal anemia is also associated with higher perinatal

morbidity, mortality and higher infant mortality rate.”
Early detection and effective management of anemia in
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pregnancy, thus reduces significant maternal and
perinatal morbidity and mortality.

Therapy for iron deficiency includes dietary
modification, oral iron supplementation, parenteral iron
and blood transfusion. Oral iron is often used as
prophylaxis and is also the recommended first line
treatment of iron deficiency anaemia in pregnancy.

However the major drawback of oral iron is
gastrointestinal adverse effects, unpredictable absorption
rates, reduced compliance, long course of therapy and is
also ineffective in the treatment of severe cases of
anemia.®® Therefore parenteral iron is an effective
alternative treatment option in cases with moderate to
severe anaemia, in case of intolerability to oral iron
and/or if there is a need for rapid restoration of iron
stores.

Iron sucrose is the most commonly used intravenous
preparation with good safety profile in pregnancy.® The
main drawback being risk of toxicity with higher doses of
administration thus requiring multiple hospital visits,
putting a heavy burden on the hospital resources as well
as for the patient. Intravenous Ferric Carboxymaltose is a
novel iron complex which consists of a ferric hydroxide
core stabilized by a carbohydrate shell.

The advantage of administering large doses (15mg/kg;
maximum of 1000mg/infusion) in a single and rapid
session (15 minute infusion) are due to its properties of
near neutral pH, physiological osmolarity and increased
bioavailability.

Moreover, the risk of anaphylaxis or serious
hypersensitivity reactions is very low with FCM, and a
test dose is also not required. The safety and efficacy of
FCM has been evaluated and proven in the postpartum
period by various studies in the literature.’"** However
few studies are available on the use of FCM in the
antenatal period.!>18

In this study we assess the safety and efficacy of
intravenous ferric carboxymaltose in the treatment of
anemia in the second and third trimesters.

METHODS

Study design

Prospective clinical study

Study setting

Department of Obstetrics and Gynaecology, ESIC
Medical College and Hospital, Kalaburgi. The study was
approved by the Medical Ethics Committee of the
Institution. Total of 100 antenatal women attending the

OPD from January 2019 to September 2019 were
included in the study.
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Inclusion criteria

All the pregnant women attending antenatal OPD
between Il trimester to Ill trimester with hemoglobin
<9gm/dl. Demonstrated the ability to understand the
requirements of the study and provide written informed
consent for their participation in the study.

Exclusion criteria

Anemic pregnant women with hypertensive disorders in
pregnanc, anemia due to megaloblastic anemia,
thalassemia, sickle cell anemia, aplastic anemia, serious
medical condition or any uncontrolled systemic disease
e.g. chronic renal disease, severe cardiovascular disease,
chronic or acute hepatic disorder, tuberculosis etc and
known hypersensitivity to FCM or other IV iron
preparations.

Subjects received an infusion of 1,000mg FCM diluted in
200ml of 0.9% NaCl and given over a period of 30mins.
During the infusion the mother was monitored for signs
and symptoms of anaphylaxis and pulse rate and blood
pressure checked every 15mins. Fetal heart rate was
assessed before and after the infusion and 15mins
midway through the infusion. The women were kept
under observation in the hospital for at least 4 hours for
signs of any intolerance. All minor and major local and
systemic side effects were documented. Blood samples
were collected to measure hemogram before the infusion
and repeated 3 and 6 weeks post infusion.

Outcome measures

Demographic characteristics and baseline data included
maternal age, gestational age and results from peripheral
blood counts. Outcome data were collected on
improvement in Hb levels 6weeks post infusion and
maternal and fetal adverse events. Adverse events (AES)
were defined as allergic or hypersensitivity reactions
during or after the infusion of FCM.

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics. For statistical comparison, ANOVA tests were
used, where appropriate p values <0.05 were considered
statistically significant.

RESULTS

Total of 100 antenatal women received intravenous
infusion of ferric carboxymaltose injection 1000mg for
iron deficiency anemia. The demographic characteristics
are outlined in Table 1. The mean gestational age of the
study population was 28 weeks. Majority of the women
with IDA were in the age group of 26-30yrs as shown in
the Table 2 and the urban population were showing
higher prevalence of anemia as shown in Table 3.

Volume 10 - Issue 5 Page 1838



Jamkhandi S et al. Int J Reprod Contracept Obstet Gynecol. 2021 May;10(5):1837-1841

Table 1: Demographic features.

| Characteristics Mean values

Age (years) 24.3
Parity 1
Gravida 2.6
Gestational age(weeks) 28

Table 2: Distribution according to age.

| Age (in years) No. of women
<20 11
21-25 33
26-30 37
31-35 19

Table 3: Distribution according to habitat.

| Habitat ~ No. of women
Rural 43
Urban 57

As shown in the Table 4, the prevalence of anaemia was
higher in the multigravidas in comparision to the
primigravidas in our study, this can be attributed to
increasing number of pregnancies, lack of spacing,
ignorance and self-negligence.

Table 4: Prevalence of anaemia depending upon

parity.
| Parit No. of women
Primigravida 29
Multigravida 71

All women received single dose of 1000mg ferric
carboxymaltose except for 5 out of 100 patients who
required 2 doses of 1000mg of FCM, due to persistent
anemia and lower values of Hb at the time of
administration of first dose (median Hb- 7.1gm/dl).

The hemoglobin values were repeated at 3weeks and
6weeks post infusion and the data were collected. All
women reported improvement in the hemoglobin after
infusion. The changes in the hemoglobin concentrations
are presented in the Table 6. The preinfusion hemoglobin
values were significantly lower as compared to the
6weeks post infusion values; there was a mean rise of
2.8gm/dl.

Table 6: Changes in hematological parameters.

Change in parameters
Initial 3 weeks 6 weeks

| Parameters

Hemoglobin 8.3 10.4 11.1 ©0.000
Hematocrit 24.9 30.7 33.4 0.007
PCV 765  81.2 86 0.000
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In our study, 6 out of 100 patients required blood
transfusion after the delivery, of the 6 patients 2 received
blood transfusion for atonic PPH and 4 patients for
persistent anaemia.

None of the women had major anaphylactic reactions as
per Table , minor side effects like utricaria was seen in 4
patients and breathlessness was observed in 5 patients as
shown in Table . Concerning the breathlessness, it was
transient in nature did not require any intervention and
resolved spontaneously. None of the patients reported
swelling at injection site and hypotension.

All the women had reactive NST done halfway through
infusion and repeated after the infusion, indicating no
evidence of fetal distress due to FCM injection.

Table 7: Adverse outcomes.

Adverse reactions Number |

Local swelling 0
Utricaria 4
Hypotension 0
Dyspnoea 5
Fetal distress 0

DISCUSSION

Anaemia in pregnancy is associated with significant
adverse outcome in both mother and the fetus and is a
major cause of maternal and perinatal mortality and
morbidity.

The Govt. of India has launched and started various
programs and schemes to combat anemia. However it
continues to pose a major health challenge despite the
persistent and prolonged efforts. The estimated maternal
deaths due to IDA is approximately 3,26,000 with an
associated disability-adjusted life years (DALYS) of
12,497,000.1° The prevalence is higher in urban areas
(23.6-61.7%) as compared to rural areas (19.6-58.1%).%°
According to surveys conducted by NFHS 2 and 3,
NNMB and ICMR over 70% of preschool children,
pregnant women and adolescent girls are anemic.?2*

Iron sucrose has been the standard of care for parenteral
iron therapy for treatment of anemia in pregnancy.
However, the main disadvantage of iron sucrose is the
need for multiple visits to deliver the required iron dose,
while FCM can be administered in a larger amount at a
time. Our study investigated the efficacy and safety of
FCM during pregnancy. The results of the study showed
significant rise of hemoglobin 6weeks after the treatment.
Most women received single dose of FCM, only a
minority required repeat dose due to persistent anemia.
This feasibility of single dose administration is due to
high stability of the FCM macromolecule complex and a
long half life compared to less stable i.v iron compounds
such as ferric gluconate and iron sucrose that requires
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multiple doses. There were no reports of major
anaphylactic reactions, or adverse fetal events. Minor
side effects were seen in 9% of the women in the study;
these were transient, needed no intervention and resolved

The results of our study are in line with the number of
other studies which have shown safe and efficient use of
ferric carboxymaltose in pregnancy as shown in Table 8
and Table 9.

spontaneously.

Table 8: Results of studies showing Efficacy of FCM injection.

Study Follow up Maximum dose Improvement

Name of study Study design P value

population period of FCM in Hb

%iggan el Prospective Antenatal, 50 4 weeks 1000mg 3.49¢/dI <0.001

';‘gfgz\év alDetal, Prospective Antenatal, 100 3 weeks 1000mg 2.92g/dI <0.05

Froessler et al, Prospective Antenatal, 65 6 weeks 1000mg <0.001

12g/dl
2014 women
Joshi SG et al 2016  Prospective Postpartum, 6 weeks 1000mg 4.4g/dl <0.001
100 women

Jose et al, 2019% Rgn_domlz_ed AOIEEE], 6 weeks 1000mg 2.9g/dl <0.001
clinical trial women

gggzssler etal, Prospective Antenatal, 65 6 weeks 1000mg 12g/dI <0.001

Christoph et al Retrospective  Antenatal, 206 4 weeks 1000mg 1.5g/dI 0.08

Present study Prospective Antenatal, 100 6 weeks 1000mg 2.8g/dl 0.00

Table 9: Comparison of safety profile of ferric carboxymaltose.

Side effects

Study design Maternal  Fetal
_ Minor Serious

Mahajan et al, 2018 Prospective, 50 antenatal women 30% Nil Nil

Agarwal D et al, 2019  Prospective, 100 antenatal women Nil Nil Nil

Christopher et al, Retrospective, 206 antenatal 7.8% Nil Nil

Froessler et al, 2014 Prospective, 65 antenatal women 13% Nil Nil

Present study Prospective, antenatal 100 women 9% Nil Nil
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