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ABSTRACT

Background: Iron deficiency is a common cause of anaemia in pregnancy which influences the health of mother and
developing fetus. Intravenous (1V) iron preparations are considered, when oral iron therapy is ineffective or intolerant.
Ferric carboxymaltose is an 1V preparation that can be given with ease of administration and better tolerated. The aim
of this study was to assess the efficacy and safety of IV ferric carboxymaltose in pregnant mother with all grades of
anemia in the second and third trimester.

Methods: This is a prospective observational study where 44 pregnant women with iron deficiency anemia [IDA]
received ferric carboxymaltose up to 15mg/kg in second and third trimester. The parameters that were taken into
account, to assess the effectiveness of the treatment was repeat haemoglobin [Hb] measurements and the subjective
sense of wellbeing in the patient. The safety of the drug was analysed by continuous fetal heart rate [FHR] monitoring
during the infusion and observation of any adverse reactions.

Results: Ferric carboxymaltose intravenous infusion significantly increased Hb levels above baseline values in all
women. The Increase in Hb levels were observed at 3- and 6-weeks post infusion therapy. FHR monitoring did not
show any drug related unfavourable effect on the fetus. Of the 44 women interviewed, 33 (75%) women reported
sense of well-being, 7 (15.9%) women could not feel any difference after the infusion and 4 (9.1%) patients could not
comment. No serious adverse effects were noticed but minor side effects occurred in 3 (6.8%) patients.

Conclusions: This prospective study showed safety and efficacy of ferric carboxymaltose in pregnancy with IDA
which is consistent with available observational data.

Keywords: Ferric carboxymaltose, Intravenous iron, Iron deficiency anemia severity, Iron deficiency no anemia,
Pregnancy, Safety

INTRODUCTION

Iron deficiency anemia in child bearing age is commonly
encountered problem in developing as well as developed
countries.! The World Health Organization (WHO) had
estimated 32 million pregnant women with anemia and of
those, half of the population was ascribed to iron
deficiency and  therefore, amenable to iron
supplementation.? Iron deficiency with or without anemia

during pregnancy has associated with significant risk for
maternal and fetal morbidity.3 Iron-deficiency anemia is
common in pregnancy because of fetal as well as
placental requirements, and increase in red cell mass,
along the course of pregnancy.

For the prevention of iron deficiency in pregnancy, 30 mg

of daily iron has been recommended by the experts,
which can be readily met by prenatal vitamin
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formulations. Additional iron supplementation is needed
for women entering pregnancy associated with anemia.*

The rationale behind prevention of iron deficiency
anemia in pregnancy is to avoid associated morbidities
which includes preterm birth, intrauterine fetal death,
fetal growth restriction, low APGAR scores and
infection.® The impact of anemia comes to the mother in
terms of impaired physical function, increased cardiac
failure, and even related death.®8 The effect spills over to
the postpartum period leading the mother to postpartum
anemia, which is associated with postpartum depression,
impaired physical function?, and impaired lactation.®!
According to Centre of Disease Control (CDC)
recommendations anemia in pregnancy is defined by a
haemoglobin level less than 11.0 g/dL in both first and
third trimesters and less than 10.5 g/dL in the second
trimester.1213

Supplementation with oral iron is the first-line treatment
for pregnancy with iron-deficiency anemia. The Institute
of Medicine had recommended daily 30 to 120 mg of
elemental iron for pregnant women, but nearly half of
preghant women can suffer from side-effects of oral iron
therapy which includes nausea, vomiting, constipation,
and epigastric discomfort, often limiting tolerance and
affecting compliance, delaying repletion efforts. The
several attempts to treat with oral iron more than once
daily has also limited benefit because the subsequent
doses less effective because of hepcidin feedback
inhibition.  Intravenous (IV) iron  administration
overcomes the deficits of oral formulations, and may help
to increase iron stores more quickly, however it remains
underutilized in IDA in pregnancy, due to perceptions of
risk and cost.417

Intravenous iron is less commonly used as an alternative
due to fear of anaphylaxis with iron dextran and long
infusion with polymaltose.’® The development of dextran
free parenteral iron formulations with an improved safety
profile, and a more rapid delivery time suggests that
intravenous iron should be considered as a mainstay
treatment for moderate to severe IDA.!® Dextran free
Intravenous iron preparations like iron sucrose and ferric
carboxymaltose are available. Intravenous Iron sucrose is
preferred over oral iron because it increases haemoglobin,
with better replenishment of iron stores and definitely
better safety profile.?%? However due to its minor side
effects which are attributable to its non-physiological
properties like high ph and high osmolality has restricted
its use. The new Dextran preparation ferric
carboxymaltose with properties like near neutral ph,
physiological osmolality and increased bioavailability
allows additional advantage of single high dose of 1000
mg in 15minutes infusion time.?? The properties of ferric
carboxymaltose make it an attractive alternative to iron
sucrose in terms of efficacy, risk profile, patient comfort
and convenience, also staff and institutional resource
utilization.
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There are few clinical studies of ferric carboxymaltose
used in pregnancy with iron deficiency anemia. The aim
of present study was to assess the correction of iron
deficiency anaemia in pregnancy with the use of IV ferric
carboxymaltose, to determine the severity of adverse
effects of ferric carboxymaltose, and to evaluate its effect
on quality of life of women in the post-partum period.

METHODS

After approval by the Ethics committee of our hospital
this prospective study was performed between Jan 2016
and April 2017. Informed consent was taken. Pregnant
women with documented IDA, defined as Hb <10.5 g/dI,
who presented as outpatients in the obstetrics and
gynaecology OPD were recruited to this study and they
were administered ferric carboxymaltose infusions. A
total of 44 women were included. Authors adopted a
longer, slower infusion protocol (30 min) in order to
avoid any side effect in pregnant women. Fetal heart rate
was assessed before and after infusion and maternal
blood pressure was taken every ten minutes during
infusion. Blood samples were collected to measure
haemoglobin, and in some cases ferritin levels, prior to
infusion and then again, where clinically indicated, at up
to three post-infusion visits (at approximately 1, 3 and 6
weeks) during routine antenatal visits which were timed
with blood collection dates. Women were observed for
one-hour post infusion, before being discharged home.
EDTA blood sample for hemoglobin was processed in
new generation hematology analyzer i.e. ADVIAR 2120i
(Siemens HealthCare). This flow cytometry-based system
works on light scatter principle and uses cyanide-free,
environment-sensitive  colorimetric ~ method  for
hemoglobin estimation. Serum was separated by
centrifugation at room temperature at 1000 rpm for 10
minutes from blood sample collected in sterile vacutainer.
Quantitative ferritin level was measured by solid phase
sandwich enzyme immunoassay technique based on
streptavidin-biotin principle using Automated
Immunoanalyzer (Roche Diagnostics).

Medical and pathology data were collated from case
notes and electronic laboratory reports. A visit was
conducted at a specified time for all 44 patients delivered
to evaluate well-being after the infusion. The statistical
analysis used was significance of proportion and chi
square test was used to derive to results.

RESULTS

The demographic profile of the women receiving
intravenous ferric carboxymaltose for iron deficiency
anaemia is mentioned in Table 1. A total of 44 women
received infusion of ferric carboxymaltose for antenatal
iron deficiency anaemia and their pre-infusion data on
haemoglobin values were available for all. Post infusion
haemoglobin values were repeated at 1, 3 and 6 weeks
and again where clinically indicated. All women
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responded to the ferric carboxymaltose treatment with
increased Haemoglobin values.

Table 1: Demographic information of women in the

study.
Age (years) 29.345.3
Gravidity
Primi 26 (59.1%)
2" gravida 14 (31.8%)
3" gravida 3 (6.8%)
4" gravida 1 (2.3%)
Mode of delivery
Vaginal (FTND) 25 (56.8%)
Elective Caesarean (EL LSCS) 7 (15.9%)
Emergency Caesarean (EM LSCS) 7 (15.9%)

LSCS 3 (6.8%)

Gestational age at intervention (weeks)  26.9+4.8
Haemoglobin at booking (12 weeks) 9.47+1.7
Ferritin at booking (12 weeks) 12.37+£7.3

FTND-full term normal delivery, EL-elective, EM-emergency,
LSCS-lower segment caesarean section.

Of the 44 women entered into the study, 26.2(%11)
women were defined as having severe anaemia, while
18.6 8 women had moderate anaemia and the remaining
55.3% 25women had mild anaemia.
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Figure 1: Mean haemoglobin levels (g/dL).

Change in haemoglobin concentration in the post infusion
period presented in Figure 1. The post-infusion
haemoglobin level was significantly higher at all
subsequent visits (p <0.01) than baseline haemoglobin
values. There was a significant increase in haemoglobin
levels from baseline to 6-week post-infusion (average
increase 2.5 g/dl; p <0.01). Ferritin values also increased
significantly after the infusion. Post-partum ferritin levels
were available for only four patients. Although, despite
the limitation, values indicate replenished iron stores,
with mean (£SD) levels of 149 pg/L (+5.3).

Of the 44 women interviewed, 33 (75%) women reported
sense of well-being, 7 (15.9%) women could not feel any
difference after the infusion and 4 (9.1%) patients could
not comment. FHR monitoring did not show any drug
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related unfavourable effect on the fetus. No serious
adverse effects were noticed, 41 (93%) patients didn’t
show any adverse effects but minor side effects occurred
in 3 (6.8%) patients (Table 2).

Table 2: Complications of FCM.

None 41 (93.2%)

Itching 01 (2.3%)

Breathlessness 01 (2.3%)

Urticarial 01 (2.3%)

Total 44
DISCUSSION

This prospective study investigated the safety and
efficacy of ferric carboxymaltose during pregnancy. The
most important finding this study showed was, significant
increase in Hb levels in pregnant women presenting with
iron deficiency anemia. Therefore, ferric carboxymaltose
is a safe and effective modality for correction of iron
deficiency anemia in 2" and 3™ trimester, with minimal
adverse effects and rare presence of serious events like
hypersensitivity, anaphylactic reactions or any other
serious effects. The patient satisfaction and the sense of
wellbeing was higher in the postnatal period. As per the
protocol, most of the women received only a single dose
of 1000mg of IV iron, very few number required more
than one FCM vial due to persistent anemia. The
advantage of the single dose of FCM is that it is
supported by greater compliance.

Many women develop iron deficiency anemia during
pregnancy, with both maternal and fetal complications.?
Ferritin levels form an important screening tool and low
levels during first trimester represent significant iron
deficiency. Oral iron should definitely be used as the first
line weapon to combat anemia, however when drug
intolerance is present because of medical comorbidities
like malabsorption or inflammatory bowel disease which
leads to non-compliance to oral iron therapy and in those
conditions parenteral iron becomes a more effective
weapon.

The present study is well in tune with certain
observational studies on safety and efficacy of FCM that
may help to decide on potential benefits and risks. Frosler
et al performed a prospective observational study
including 65 pregnant women in 2™ and 3" trimester who
received Ferric carboxymaltose.?°

They assessed Hb values at baseline and then at 3, 6 and
8 weeks. After FCM administration all patients showed
significant increase in Hb values and 66% patients
reported an improved sense of wellbeing in postpartum
period. No serious adverse effects were reported. Minor
side effects occurred in 13 (20%) patients and were
nearly self-limiting.
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Christopher et al and Nagash et al had also compared the
safety of FCM in comparison to other iron preparations
and they helped to identify, the superiority of FCM over
other preparations.?? The most recent study by Froessler
also concluded that Ferric carboxymaltose infusion
corrects iron deficiency or various degrees of iron
deficiency anemia efficaciously and safely pregnant
women and does not cause hemoconcentration.?

The most important problem of other iron dextran
preparations is low dosage with multiple injections for
correction of anemia. This could overcome by the rapid
delivery system of single dose of FCM, which offers an
effective and promising method for correction of iron
deficiency anemia in pregnant women. In obstetrics,
blood transfusions nearly account for 3-4% of all
transfusion events and the majority of these present
following post-partum haemorrhage (PPH).?” PPH is one
of the leading cause of maternal mortality, and is
estimated to occur at a rate of 13.1%.%8 Although it’s
enormous clinical utility, blood transfusion is a treatment
along with many adverse events and risk, and should
ideally be avoided. In addition to it, blood is costly with
its ever increasingly short supply.?® A large retrospective
study showed much higher transfusion rates of 7.5% in
pregnant women with clinical PPH.** And the current
data suggests that improving Hb, at a later stage of third
trimester may also have shielded few mothers from the
risks of transfusion. This spare resource as well as
optimizes the health of mother.

Therefore, if we get an established tool in our
armamentarium to combat anemia which may increase
Hb in the third trimester and prevent the need for
transfusion in case of PPH. The very fact that there is no
life-threatening complication with FCM, it could prove to
be definitely a safer preventive option to treat anemia in
pregnancy.

Present study was limited in terms of number of cases
enrolled in this study and ferritin levels not done after for
every patient. Basically, there is need of more
randomized controlled trials to establish the safety and
efficacy of FCM in pregnancy with anemia.

CONCLUSION

The data for this prospective case series is consistent with
other prospective and retrospective studies that
administration of FCM in the second and third trimester
is likely to be safe and effective in treating anemia of
pregnancy. The safety and efficacy seems appropriate for
both mother and child however in the absence of
randomized controlled trials no definitive conclusion can
be drawn.
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