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Summary:

Background: Iron-deficiency anaemia is common in pregnancy, with well-described maternal morbidities. When oral iron therapy has
failed, intravenous (IV) preparations are considered. Ferric carboxymaltose (ferinject) is a new IV preparation which can be given
quickly. There are no published data on Ferinject use in pregnancy. This study analyses historical data from women given Cosmofer,
compared with those given Ferinject in pregnancy, to assess comparative efficacy and safety.

Methods: Pregnant women treated with Cosmofer and Ferinject, were identified from pharmacy records. Records for all cases were
reviewed and those which fulfilled inclusion criteria selected. The inclusion criteria included: symptomatic iron-deficient anaemia
unresponsive to oral iron; age >18; second to third trimester; full blood count taken at least once at two, four and/or six weeks post-
infusion. Data were collected on the pre-treatment Hb, ferritin, and same data collected at two, four and six weeks after the infusion.
Side-effects or adverse reactions were noted for both the Cosmofer and Ferinject patients.

Results: Results were obtained for 92 women (44 received Ferinject and 48 Cosmofer). Pre-infusion Hb and ferritin levels were
comparable in the two groups. At two weeks, the mean Hb rise in the Ferinject group was 1.73 g/dL and 1.34 g/dL in the
Cosmofer group. At four weeks, the total rise in Hb was 2.57 g/dL Ferinject, 2.34 g/dL Cosmofer. At six weeks the rise was 3.01 g/dL

and 3.2 g/dL respectively. No serious adverse events were reported in either group.
Conclusion: Both preparations appear effective and safe, with low risk of serious adverse effects and side-effects.
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INTRODUCTION

Iron deficiency and iron-deficiency anaemia are common in
pregnancy, even in developed countries, occurring in up to
25% pregnant women in Europe.! Maternal consequences are

well described, and include cardiovascular symptoms,
reduced physical, mental and immune function and peripartum
reserves.””

A recent national guideline defines anaemia in pregnancy as:
a haemoglobin (Hb) of less than 11 g/dL in first trimester,
<10.5 g/dL in second and third trimesters and <10 g/dL in
postpartum period.* In addition, concerns about safety and
availability of donor blood have promoted avoidance of inap-
propriate transfusion and use of transfusion-sparing strategies
wherever possible. For the majority of women with iron-
deficiency anaemia in pregnancy, oral supplements are ade-
quate, but for a significant minority oral iron therapy has
failed or is thought inappropriate. This may be due to malab-
sorption, poor tolerance or non-compliance.
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Ferric carboxymaltose (Ferinject) is a new intravenous prep-
aration with a near-neutral pH and physiological osmolality
which makes it possible to administer high single doses over
a short time period, (typically 15 minutes). It is a novel iron
complex with a ferric hydroxide core which is stabilized by a
carbohydrate shell, allowing controlled delivery of iron within
the cells of the reticulo-endothelial system (primarily bone
marrow) and subsequent delivery to the iron-binding proteins,
ferritin and transferrin.” It is administered as a single dose of
1000 mg for total body infusion (TBI) dose. Randomized con-
trolled trials in the postpartum period have shown either non-
inferiority®” or superiority® to oral ferrous sulphate in the treat-
ment of iron deficiency anaemia, with rapid and sustained
increases in Hb. The risk of allergic reaction appears to be
exceedingly low with this agent. Cosmofer, an aqueous
iron(Ill)-hydroxide dextran complex, can also provide a TBI
with up to 20 mg/kg, but requires administration over at least
5-6 hours per infusion, because of the small risk of allergic
reactions.

The different intravenous preparations have not, to date, been
compared with each other in pregnancy, and there is very little
data on Ferinject use in pregnancy. However, the licence is
similar to that for Cosmofer and other intravenous iron
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preparations, in that it may be used in the second and third tri-
mesters of pregnancy where indicated, and is contraindicated in
the first trimester.

This retrospective study analyses historical data from preg-
nant women given Cosmofer, compared with those given
Ferinject, to assess comparative efficacy and safety.

In this institution, a large teaching hospital, Cosmofer was in
standard usage for pregnant women requiring intravenous iron
infusion until 2009, as it gave the facility to administer a TBI in
one visit. This typically took 5-7 hours, occupying an antenatal
bed during this time, and requiring midwifery input through-
out and medical presence for at least the first hour. A decision
to change to Ferinject, for the same indications as Cosmofer,
was based on the following: firstly, that the infusion can be
completed in a very short time period, (resulting in reduced
bed occupancy, midwifery and medical input), and secondly,
the lack of reported allergic reactions to date.

METHODS

Pregnant women treated with Cosmofer between 2005 and
2009, and those treated with Ferinject from 2009 to June 2011,
were identified from pharmacy records. Laboratory records
for all cases were reviewed and those which fulfilled the
inclusion criteria selected. The inclusion criteria were:

(1) The presence of symptomatic anaemia that was iron-
deficient (as shown by low ferritin), and which had not
responded to oral iron;

(2) Age >18 years;

(3) In second or third trimester of pregnancy;

(4) Had full blood count taken at least once at two, four and/or
six weeks postinfusion.

Doses of up to a maximum of 1000 mg of Ferinject, and similar
dosages for Cosmofer were used to provide a TBI dose. Data
were collected on the pretreatment Hb, and ferritin, and,
where available, the same data collected at approximately
two, four and six weeks after the infusion. Not all women
receiving either drug had repeated sampling postinfusion, but
all had at least one sample taken at timing as above.

Any side-effects or adverse reactions were noted for both the
Cosmofer and Ferinject patients.

RESULTS

Results were obtained for 92 women, of whom 44 received
Ferinject and 48 Cosmofer infusions. The results are summar-
ized in Table 1 and are discussed below.

Preinfusion haemoglobins and ferritin levels were compar-
able in the two groups. In total, 72 patients had a full blood
count (FBC) taken at two weeks postinfusion, 37 of the

Table1 Ferinject study: Hb and ferritin levels pre- and post-IV
iron infusion

Mean Hb levels Ferinject Cosmofer
Preinfusion Hb 8.38 g/dL 8.49 g/dL
Preinfusion ferritin 6.0 ng/mL 5.8 ng/mL
Hb rise at 2 weeks 1.78 g/dL 1.34d/dL
Hb rise at 4 weeks 2.57 g/dL 2.34g/dL
Hb rise at 6 weeks 3.01 g/dL 3.2g/dL

Hb, haemoglobin; IV, intravenous

Ferinject group and 35 of the Cosmofer group. The mean Hb
rise in the Ferinject group was 1.73 and 1.34 g/dL in the
Cosmofer group.

Twenty-nine patients had FBC at four weeks postinfusion (12
Ferinject, 17 Cosmofer). The total rise in Hb over the four weeks
was 2.57 g/dL in the Ferinject and 2.34 g/dL in the Cosmofer.
At six weeks, the number of samples were smaller, taken in
13 women who had received Ferinject and seven of those
receiving Cosmofer, the rise was 3.01 and 3.2 g/dL, respectively

No serious adverse events were reported in either group. One
patient in each group had minor symptoms: in the Ferinject
group a patient complained of faintness and lethargy a few
hours after the infusion and one patient in the Cosmofer
group had a mild fever during the infusion.

DISCUSSION AND CONCLUSIONS

Intravenously administered ferric carboxymaltose has been
shown to be effective in the treatment of iron-deficiency
anaemia in randomized, multicentre trials in other patient
populations, including those with inflammatory bowel
disease, heavy uterine bleeding in addition to postpartum
iron deficiency anaemia and those with chronic kidney
disease. To our knowledge, however, this is the first reported
study on the use of Ferinject in pregnancy, and the first study
to compare the use of two intravenous iron preparations in
the pregnancy setting.

Both intravenous iron preparations appear effective and safe
in this group of patients, with low risk of serious adverse effects
and side-effects.

With regard to efficacy, the results of this small study suggest
that Ferinject may produce a faster rise in haemoglobin than
Cosmofer. Although larger studies are needed to investigate
this further, there is support for this possibility from a study
by Beshara et al.” This is a red cell utilization study comparing
distribution of intravenous iron over four weeks of the
hydroxide-polymaltose formulated intravenous iron (Ferinject),
compared with distribution pattern of intravenous iron-sucrose.
In both cases, intravenous iron was distributed to the liver,
spleen and bone marrow, but a larger proportion of the
complex was quickly distributed to the bone marrow in the
polymaltose formulation, with the major portion of the injected
dose rapidly distributed to the bone marrow. This may therefore
translate into more rapid red cell production.

Regarding safety, intravenous administration of iron prep-
arations has been associated with oxidative stress.'®!!
However, at therapeutic doses, ferric carboxymaltose should
not trigger iron-induced lipid peroxidation in the parenchyma,
as iron from ferric carboxymaltose is predominantly deposited
in the reticulo-endothelial system. A study in rats demonstrated
that equivalent doses of available intravenous iron preparations
(ferric carboxymaltose, both high-molecular-weight and
low-molecular-weight iron dextran, sodium ferric gluconate
and iron sucrose) differed in their haemodynamic, oxidative
stress and inflammatory responses in hearts from that of
normal rats.'? Ferric carboxymaltose and iron sucrose showed
a better safety profile than the other intravenous iron prep-
arations. The Beshara paper suggests that the reticulo-
endothelial uptake, especially in the spleen, may reflect the
safety of the polysaccharide complexes.

The higher cost of the Ferinject preparation is, at least to some
degree, offset by reduction in bed occupancy, midwifery and
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medical time input, with the significant patient benefit of TBI in
15 minutes.

The limitations of this study include the fact that it is retro-
spective and there may be bias in case selection. We attempted
to minimize this by including all cases that fulfilled the criteria,
for both groups. Very small and unequal numbers in the
six-week post-treatment group limit interpretation at this time
frame. As this is a small study, uncommon adverse events
may be missed.

In conclusion, Ferinject appears a safe and effective product
for use in pregnancy with the significant aspect of speed of
delivery of the product, and minimal allergic risk compared
with Cosmofer. It also shows promise in terms of rapid
marrow delivery and response.
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