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Abstract Iron deficiency occurs frequently in pregnancy
and can be diagnosed by serum ferritin-level measurement
(threshold value < 30 pg/L). Screening for iron-deficiency
anemia is recommended in every pregnant women, and
should be done by serum ferritin-level screening in the
first trimester and regular hemoglobin checks at least once
per trimester. In the case of iron deficiency with or without
anaemia in pregnancy, oral iron therapy should be given as
first-line treatment. In the case of severe iron-deficiency
anemia, intolerance of oral iron, lack of response to oral
iron, or in the case of a clinical need for rapid and efficient
treatment of anaemia (e.g., advanced pregnancy), intra-
venous iron therapy should be administered. In the post-
partum period, oral iron therapy should be administered
for mild iron-deficiency anemia (haemorrhagic anemia),
and intravenous iron therapy for moderately severe-to-
severe anemia (Hb < 95 g/L). If there is an indication
for intravenous iron therapy in pregnancy or postpartum,
iron-containing drugs whichhave been studied in well-
controlled clinical trials in pregnancy and postpartum such
as ferriccarboxymaltose must be preferred for safety rea-
sons. While anaphylactic reactions are extremely are with
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non-dextrane products, close surveillance during adminis-
tration is recommended for all intravenous iron products.
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Introduction

Anaemia is one of the most common problems in obstet-
rics. In Switzerland, up to 32% of all pregnant women suf-
fer from iron deficiency and up to 7% from iron-deficiency
anaemia. Up to 1/3 of all women suffer from postpartum
anaemia. It is well known that, depending on its severity,
anaemia constitutes an important risk factor in both mater-
nal and foetal morbidity and mortality [1-3]. If the mother
suffers from iron-deficiency anaemia, risks to the foetus
include a higher rate of premature birth, intrauterine growth
retardation, unfavourable impact on placental development,
and reduced neonatal iron stores. Maternal risks include
increased risk of infection, depleted blood reserves dur-
ing delivery and thus an increased risk of allogeneic blood
transfusion in the case of significant blood loss, cardiovas-
cular stress, anaemia symptoms (fatigue, reduced physical
and mental capacities, headaches, orthostatic dizziness,
exhaustion, etc.), prolonged hospitalisations, decreased
milk production in the puerperium, increased risk of post-
natal depression, depleted maternal iron stores postpartum
and subsequently. For these reasons, the efficient treatment
of anaemia following its diagnosis has a positive impact on
maternal as well as foetal outcomes. One main focus is on
reducing or at best avoiding the need for an allogeneic blood
transfusion, as a result of adequate anaemia treatment prior
to delivery [4-7]
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Anaemia in pregnancy
Diagnosis

According to the WHO guidelines, the lower thresh-
old value for haemoglobin in pregnancy is defined as
Hb < 110 g/L. As Hb levels drop temporarily by 5 g/L in
the second trimester, the CDC (1998) defines the lower
threshold value for anaemia as < 105 g/L in the second
trimester. Anaemia requires diagnostic clarification and
treatment because of its association with an increased risk
of maternal complications (severe peripartum anaemia
requiring transfusion) and infant complications (intrauter-
ine growth retardation, premature birth, postpartum iron
deficiency in the infant and toddler with ensuing devel-
opmental problems). For diagnostic clarification, the first
tests to be performed should be a red blood count and a
serum ferritin assay. As a rule, determining the serum fer-
ritin level is sufficient for the diagnosis of iron-deficiency
anaemia. A value of < 30 ug/L is evidence of depleted
iron stores and iron-deficiency anaemia. For normal and/
or elevated serum ferritin levels, other possible causes
must be investigated (e.g. haemoglobinopathies such as
B-thalassaemia, sickle cell anaemia, anaemia of infection,
haemorrhagic anaemia, etc.). Determining the serum
ferritin level in addition to the haemoglobin level in all
pregnant women at the beginning of pregnancy is a good
strategy [8—10]. If ferritin is < 30 pg/L, there is a 90%
probability that iron stores are depleted even if there is no
indication as yet of anaemia. In these cases, iron therapy
during pregnancy is indicated even if there is no indica-
tion (as yet) of anaemia. The reason for this is that iron
requirements increase dramatically in pregnancy to cover
additional maternal requirements (expansion of erythro-
cyte volume) and foetal requirements (building of skel-
eton, CNS, and foetal erythrocyte mass). Caution: as part
of an inflammatory response, serum ferritin can be “false
normal” to “false high”, as it reacts in the same way as an
acute-phase protein. For this reason, the recommendation
is to determine the CRP level at the same time as ferri-
tin levels. Genetic haemoglobinopathies, which are more
likely to occur in certain ethnic groups, represent a fur-
ther significant cause of anaemia. In the following cases,
the advice is to perform a haemoglobin electrophoresis
or a haemoglobin chromatography (HPLC, high perfor-
mance liquid chromatography) to identify p-thalassaemia
or another haemoglobinopathy as the cause of anaemia:
(a) positive family case history of the pregnant woman or
her partner, (b) anaemia without iron deficiency (ferritin
level normal) (c) an MCV (erythrocyte mean corpuscu-
lar volume) level of < 70 fL or an MCH (mean corpus-
cular haemoglobin) level of < 27 pg (caution: Hb elec-
trophoresis can be normal for a-thalassaemia!) and (d)
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depending on ethnicity (caution: blood count for sickle
cell anaemia without pathological findings). In the case of
a proven—usually heterozygous—haemoglobinopathy, the
partner must also be examined and the option of invasive
prenatal diagnostics offered, if there is a relevant risk to
the foetus [11]. If the anaemia is unexplained (especially
with elevated or high-normal MCV/MCH levels), serum
holotranscobalamin (vitamin B12) should be determined
given that vitamin B12 deficiency is not uncommon (in
particular with a vegetarian or vegan diet or hyperem-
esis gravidarum) and, in the case of deficiency, vitamin
B12 should be substituted. The less common folic acid
deficiency anaemia is associated with macrocytic mega-
loblastic anaemia.

Treatment of iron-deficiency anaemia in pregnancy

The choice of treatment depends on the cause of the anae-
mia, i.e. generally iron deficiency. Oral iron products or
intravenous iron products can be used for iron therapy. Vari-
ous studies have shown that, once indicated, intravenous iron
therapy is superior to oral iron therapy in terms of speed
and absolute extent of haemoglobin increase [12]. In addi-
tion, with oral iron therapy, clinically relevant gastrointes-
tinal side effects (gastric intolerance, constipation) occur at
a frequency of 20%, which can be avoided with intravenous
iron therapy (LoE Ib). Several studies have shown the toler-
ance and safety of certain intravenous iron products in preg-
nancy (LoE Ib). Hypersensitivity reactions (skin exanthema,
bronchoconstriction, possible drop in blood pressure) occur
extremely rarely with the new non-dextran iron products
[13-17]

The primary treatment for mild cases of iron-deficiency
anaemia and iron deficiency without anaemia in pregnancy
is peroral iron therapy (iron II salts or iron III polymaltose)
at doses of 160-200 mg/day (ideally on an empty stom-
ach, fractionated). The same applies to iron deficiency and
depleted iron stores (ferritin < 30 ug/L) without anaemia
at the beginning of pregnancy, because of the additional
requirement for iron in the course of the pregnancy. Iron
substitution with an iron dose below 100 mg/day, as is con-
tained in certain multivitamin products (for example Elevit®
with 80 mg iron), is inadequate. After 2—4 weeks, checks
should be performed to see if treatment has been successful
(LoE Ila)

In the following clinical situations intravenous iron
therapy is indicated in pregnancy from the second trimester
onwards:

— Lack of response to oral iron (Hb levels rising by less
than 10 g/L within 14 days).

— Intolerance of oral iron products (gastrointestinal side
effects) or lack of compliance.
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— Severe or advanced anaemia (Hb < 90 g/L).

— Need for rapid and efficient anaemia treatment (advanced
gestational age, placenta praevia, Jehovah’s Witness,
etc.).

Selection of intravenous iron product

Ferric carboxymaltose (Ferinject®): Based on available
study data, Ferinject is the first-choice product when intra-
venous iron therapy is indicated in pregnancy. Since the last
update of the 2009 expert letter, several randomised studies,
some of them large, have shown that Ferinject is a safe and
effective intravenous iron product in pregnancy. There are
now six published studies available on the use of Ferinject
in pregnancy in a total of 634 pregnant women with iron-
deficiency anaemia [13, 14, 16, 18, 19]. In all the studies,
Ferinject was superior to the comparative products (oral
iron, iron saccharate complex, and iron dextran) in terms
of efficacy, and displayed a very low rate of undesirable
side effects. No serious intolerance reactions (anaphylactic
shock) were described in the studies after administration of
ferric carboxymaltose. The first large randomised controlled
multicentre study with Ferinject in pregnancy was recently
published [13]. The study shows that women treated with
Ferinject benefited not only from a more rapid and more
efficient Hb increase compared to the oral iron group, but
also from a clearly improved quality of life (LoE Ib). No
undesirable effects were shown in the newborns of women
treated with Ferinject. Ferinject should be administered at
weight-adapted doses of up to 1000 mg in a rapid infusion
over a short period of time (15-30 min per infusion). A
controlled study comparing ferric carboxymaltose (Ferin-
ject) and iron saccharate (Venofer) showed the superiority
of Ferinject in terms of the intravenous dose (1000 mg per
rapid infusion) with equivalent levels of tolerance [14]. This
makes it possible to avoid costly repeat infusions of small
intravenous iron quantities. Ferinject is approved for admin-
istration in the second and third trimester of pregnancy. An
ex vivo placental perfusion study showed that ferric carbox-
ymaltose does not cross the placental barrier [Malek, 2009].
Ferric carboxymaltose is generally administered as a rapid
infusion over 15-30 min at a dose of 1000 mg (maximum
20 mg per kg body weight). If higher doses (> 1000 mg)
are required, they must be fractionated and administered at
intervals of at least 7 days. Please see the drug compendium
for further details on the use of Ferinject.

As an alternative to ferric carboxymaltose or if Ferinject®
is not available, other non-dextran intravenous iron products,
such as iron III saccharate (Venofer®), may be used as a
second choice.

Ferritin levels should not be determined in the first 3—4
weeks after intravenous iron therapy as levels increase

rapidly and significantly after intravenous administration
and then decrease slowly in the medium term.

Precautionary measures for intravenous iron therapy

The precautionary measures recommended by Swissmedic
for intravenous iron therapy should be adhered to in general
and in pregnancy in particular. Please see the following two
links in this context:

https://www.swissmedic.ch/marktueberwa-
chung/00135/00157/01684/index.html?lang=de&do-
wnload=NHzLpZeg7t,Inp6IONTU04212Z61In1acy4Zn4
72qZpn0O2Yuq2Z6gpJCDdn92g2ym162epYbg2c_JjK-
bNoKSn6A-
https://www.swissmedic.ch/aktuell/00673/00688/01489/
index.html?lang=de

Extravasation should be avoided due to the risk of long-
term skin discolouration. This is why careful and frequent
observation of the infusion site is recommended during the
iron infusion. In the case of extravasation, discontinue the
infusion immediately (do not rinse with NaCl!) and issue a
pharmacovigilance report.

Patient blood management: avoiding blood transfusion

Various studies have shown that avoiding perioperative
blood transfusion improves the morbidity and mortality
associated with various operations (LoE Ia). In addition to
avoiding unnecessary transfusion, an important strategy here
consists of preoperative optimisation of haemoglobin and
iron reserves in cases of elective surgery. Although there
are currently very few studies on this topic in obstetrics, the
situation for a planned caesarean section differs only to a
limited extent from elective orthopaedic surgery, for exam-
ple. In planned caesarean sections with expected high blood
loss (placenta praevia, placenta increta, large myoma, etc.),
high-dose intravenous iron therapy should be considered
towards the end of pregnancy (depending on ferritin levels)
to achieve the highest possible baseline haemoglobin level
and to avoid perioperative blood transfusion [20, 21]

Postpartum anaemia

Diagnosis

An Hb level of < 120 g/L is seen as postpartum anaemia
and a level of < 100 g/L as clinically significant postpar-
tum anaemia. This is a combination of haemorrhagic anae-

mia and in some instances pre-existing iron-deficiency
anaemia.
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The decision to check Hb levels during the puerperium
should be made subject to blood loss and the clinical state
of the puerpera (symptoms of anaemia). The prepartum
Hb level is also of relevance.

The nadir of the postpartum Hb level is reached
approximately 48 h after the primary plasma volume
distribution. The additional determination of the ferri-
tin level after birth does not make sense because, for
the first few weeks after delivery, serum ferritin levels
may be “false normal” or “false high” (see above: ferri-
tin = acute-phase protein). The iron stores of a puerpera
can be assessed before delivery or from about 6 weeks
after. There is no point in determining ferritin levels in
cases of prepartum and postpartum anaemia because
depleted iron stores can safely be assumed. Parenteral
iron treatment without previous ferritin assessment may
be dangerous in cases of haemochromatosis (heterozy-
gous frequency: 1:10).

Treatment of postpartum anaemia

Treatment options for postpartum iron-deficiency
anaemia comprise oral iron administration, intrave-
nous iron therapy, erythropoietin therapy, and blood
transfusion. These treatment options are discussed in
the following.

Intravenous iron therapy is superior to oral iron
therapy due to the more rapid Hb increase, higher
absolute Hb level, improvement in fatigue score, and
lower rate of gastrointestinal side effects. Various ran-
domised studies have shown an advantage for intrave-
nous iron therapy compared to oral iron [17, 19, 22]
(LoE Ia). One study even showed that the introduc-
tion of parenteral iron led to a reduction in alloge-
neic blood transfusion within the study collective. The
theoretical, extremely low risk of a hypersensitivity
reaction must be considered as a potential disadvan-
tage and taken into account when selecting the treat-
ment method.

Treatment generally depends on the severity
of the anaemia and the puerpera’s state of health

— For mild anaemia (Hb 95-120 g/L): peroral administra-
tion of about 80-200 mg iron (iron II salts or iron III
polymaltose).

— In the case of poor (gastrointestinal) tolerance of the
peroral iron therapy: switch to intravenous iron adminis-
tration.

— For moderately severe (Hb 85-95 g/L) or severe
(Hb < 85 g/L) anaemia: intravenous iron administration
as first choice.
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Selection of intravenous iron product: If postpartum intra-
venous iron therapy is indicated, the recommended first-choice
product is ferric carboxymaltose (Ferinject®), which has under-
gone intensive investigations. It has already been tested in sev-
eral randomised multicentre studies in comparison with oral iron
substitution for the treatment of postpartum anaemia, and dem-
onstrated an outstanding safety profile combined with great effi-
cacy. In three of the four studies, the intravenous administration
of ferric carboxymaltose for the treatment of postpartum anae-
mia showed superiority in efficacy (Hb increase, maximum Hb
value) to oral iron therapy, while one study showed ferric car-
boxymaltose to be equal to oral iron therapy over 12 weeks (LoE
Ib). Compared to other iron products, the non-dextran product
has the advantage of causing only extremely rare hypersensi-
tivity reactions. In comparison with iron saccharate (Venofer),
which is also well-tolerated, there is also the advantage of a
significantly higher maximum dose (up to 1000 mg per rapid
infusion for Ferinject versus up to 200 mg per rapid infusion for
Venofer). A recently published retrospective comparative study
showed greater efficacy with the same rate of side effects (Pfen-
ninger et al., J Perinat Med 2012). Practical benefits, patient
comfort and the reduction in costs associated with a single
administration support the advantage of ferric carboxymaltose
over iron III saccharate (Venofer). This is why ferric carboxy-
maltose (Ferinject) is the first-choice product for the treatment of
postpartum iron-deficiency anaemia. It can be administered as a
rapid infusion at a dose of up to 1000 mg, which can be repeated
at weekly intervals (depending on the Hb level).

As an alternative to ferric carboxymaltose or if Ferinject®
is not available, other non-dextran intravenous iron products,
such as iron III saccharate (Venofer®), may be used as a
second choice.

In cases of severe anaemia (< 80 g/L), the administra-
tion of recombinant erythropoietin (rhEPO) in addition
to parenteral ferric carboxymaltose may be considered.
According to the Cochrane database, the administration
of thEPO can support the treatment of anaemia, but only
in conjunction with parenteral iron to avoid an ineffective
erythropoiesis. However, there is only extremely limited
evidence for additional efficacy of thEPO in combina-
tion with intravenous iron therapy versus intravenous iron
therapy alone. (LoE Ila) RhEPO should, therefore, only be
given if at all in cases of severe anaemia combined with
additional factors (pronounced clinical symptoms, rejec-
tion of donor blood, etc.). A sample dose is, e.g. 150 TU/
kg body weight once a day s.c., a total of four doses of
epoietin alpha (Eprex®), in addition to the parenteral treat-
ment with ferric carboxymaltose. Consideration must also
be given to the fact that the administration of thEPO is an
off-label use with considerable associated costs.

The critical Hb value below which allogeneic blood
transfusion should be performed is approximately
60-65 g/L, but depends on clinical symptoms. A decision
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Evidence

la Evidence obtained from meta-analysis of
randomised controlled trials

Ib Evidence obtained from at least one randomised controlled
trial

lla Evidence obtained from at least one well-designed
controlled study without randomisation

Ilb Evidence obtained from at least one other type of well-
designed quasi-experimental study

11l Evidence obtained from well-designed non-experimental
descriptive studies, such as comparative studies,
correlation studies and case studies

v Evidence obtained from expert committee reports or
opinions and/or clinical experience of respected

Grades of recommendation

Requires at least one randomised controlled trial as part of a body
IZI of literature of overall good quality and
consistency addressing the specific recommendation (evidence

levels la, Ib)

Requires the availability of well controlled clinical
studies but no randomised clinical trials on the topic of
recommendations

(evidence levels lla, b, IIl)

Requires evidence obtained from

expert committee reports or opinions and/or clinical experience
of respected authorities. Indicates an absence of directly
applicable clinical studies of good quality

(evidence level IV)

Good practice point
Recommended best practice based on the clinical experience of
the

on allogeneic blood transfusion should always be made
on an individual basis giving full consideration to the
patient’s wishes. There is no general threshold value (e.g.
Hb 60 g/L. = blood transfusion), but consideration must
be given to inapparent complications, such as indications
of silent myocardial ischaemia.

Summary

e JIron deficiency occurs frequently in pregnancy and can
be diagnosed in the first trimester by means of serum
ferritin screening (threshold value < 30 pg/L). Regu-
lar Hb checks at least once per trimester are generally
recommended (GoR B)

e In the case of iron deficiency with or without anaemia
in pregnancy, oral iron therapy should be given as first-
line treatment. In the case of severe iron-deficiency
anaemia, intolerance of oral iron, lack of response to
oral iron, or in the case of a clinical need for rapid and
efficient treatment of anaemia, intravenous iron therapy
should be administered (GoR A).

e In the postpartum period, oral iron therapy should be
administered for mild iron-deficiency anaemia (haem-
orrhagic anaemia), and intravenous iron therapy for
moderately severe to severe anaemia (Hb < 95 g/L)
(GoR A).

e [f there is an indication for intravenous iron therapy
in pregnancy or postpartum, ferric carboxymaltose is
the first-choice product based on existing studies and
our own experience. Particular care is recommended
for all intravenous iron products in accordance with
the Swissmedic information documents (GoR C).

Date: 06.01.2017
(Source: RCOG guidelines no. 44, 2006)
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