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Purpose of review

Postpartum anemia (PPA) is common in women after childbirth and affects about 50--80% of all women
worldwide. Iron deficiency (ID) is the main cause for anemia and constitutes a potentially preventable
condition with great impact on the mother’s physical and mental condition after delivery. In most cases,
PPA is associated with antenatal ID and peripartum blood losses. Numerous published studies confirmed
the positive effect of PPA diagnosis and treatment.

Recent findings

Iron deficiency as well as iron deficiency anemia (IDA) are common in the postpartum period and
represent significant health problems in women of reproductive age.

Summary

Important movements towards early detection and therapy of postpartum anemia have been observed.
However, postpartum anemia management is not implemented on a large scale as many healthcare
professionals are not aware of the most recent findings in the field. Diagnosis and therapy of PPA,
particularly iron supplementation in ID and IDA, has proven to be highly effective with a tremendous effect
on women’s wellbeing and outcome.
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Postpartum anemia (PPA) is an increasing and severe
publichealth issue inmanyparts of theworld.Under-
lying causes are mainly untreated antenatal iron
deficiency (ID) and peripartum blood loss, during
or after childbirth. Although maternal iron stores
are expected to replenish after delivery, the preva-
lence of anemia in women after childbirth remains
high, in both developed (22–50%) and developing
(50–80%) countries [1

&&

]. There is substantial evi-
dence, that PPA is associated with increased morbid-
ity in new mothers. Therefore, the management of
anemia in postpartum is crucial [1

&&

,2,3]. This review
illustrates the burden of PPA in women and high-
lights the recent state of the art of PPAmanagement.
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ANEMIA IN THE PERINATAL PERIOD

According to theWorld Health Organization (WHO)
the prevalence of anemia during pregnancy is esti-
mated to be about 42% worldwide and still around
25% in Europe [4]. The WHO defines anemia during
pregnancy as hemoglobin (Hb) values <11g/dl, irre-
spective of gestational age [5]. In contrast to this
vention (CDC) define anemia during pregnancy as
Hb <11g/dl in the first and third trimester, and Hb
<10.5g/dl in the second trimester [6,7].

The most common cause for anemia during preg-
nancy is ID, due to an increased iron demand.
Increased maternal erythropoiesis is the main
reason for an increased iron requirement and is esti-
mated tobe500mgduringpregnancy.Approximately
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KEY POINTS

� Postpartum anemia affects up to 50--80% of all women
after childbirth.

� A complete blood count plus serum ferritin levels should
be measured at 4--8weeks postpartum to assess iron
deficiency and, if necessary, supplemented with
intravenous iron.

� Postpartum anemia management is effective to improve
maternal peripartum outcome. It reduces physical and
mental fatigue and increases quality of life of
new mothers.

� Management of postpartum anemia can improve the
interaction of mother and child and the wellbeing of
the mother.
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350mg of iron is required for fetal and placental
development, and 250mg are associated with blood
loss in theperipartumperiod. This results in anoverall
maternal iron requirement of about 1g over the entire
course of pregnancy [8

&

,9
&&

].
However, low iron stores during pregnancy may

be carried over into the postpartum period resulting
in anemia after childbirth in 5–25% [10].

The postnatal period is a critical phase in the lives
ofmothersandnewbornbabies.Mostmothers recover
fromPPAduring theweeks or sometimesmonths after
delivery. In addition,when recoveryof irondeficiency
anemia (IDA) after birth takes a long time, consequen-
ces of ID and IDA may aggravate [11].
PREVALENCE OF POSTPARTUM ANEMIA

Postpartum anemia remains a persistent global
health issue, affecting up to 80% of women in
developing countries [12], and up to 50% of women
in developed countries [13].

An analysis of 43 807 German women reveals a
prevalence of PPA of 22% (defined as Hb <10.0 g/dl)
24–48h after birth. If threshold would be a Hb value
<11.0 g/dl, prevalence of anemia would be even
higher, up to 50% [14]. Another retrospective study
on 2990 women after vaginal delivery reveals
that more than half of all women (52.1%) were
anemic 24h after birth; 45% of all women had
postpartum values of Hb <11g/dl and 7.1% had
Hb values <9g/dl [15]. Despite the correction of
iron stores, their control may often be overridden
by obstetric hemorrhage, a major risk during the
postpartum period [16]. Together with the increase
of postpartum hemorrhage (PPH), the prevalence of
PPA in Germany also increased by 3.4% over the
time course of five years [17].
0952-7907 Copyright © 2024 The Author(s). Published by Wolters Kluwe
DEFINITION OF POSTPARTUM ANEMIA

There is lack of consensus on the definition of PPA.
Most guidelines define PPA as a Hb <10g/dl after
delivery, although it has also been recommended to
define PPA as a Hb <11g/dl at 1week postpartum
and <12g/dl at 8weeks postpartum. If Hb value is
<7g/dl, PPA should be considered severe [12].

There are different national and international
evidence-based practical guidelines with different
suggestions on the definition of PPA [18–23]. A
recently published systematic review identified
two supranational organizations [WHO and Net-
work for the Advancement of Patient BloodManage-
ment, Haemostasis and Thrombosis (NATA)] and
five guidelines developed by national professional
associations covering PPA.

The WHO defines PPA as a Hb value of <11 g/dl
at 1week postdelivery and <12 g/dl in the first
postpartum year [18]. In contrast, according to
the “UK guidelines on the management if ID in
pregnancy”, a Hb value <10.0 g/dl in the first 48h
postpartum is considered to be PPA [20]. The guide-
line on “Anemia and ID: Management in pregnancy
and postpartum” by the Australian Health Service
classifies PPA as a Hb value <10g/dl without time
frame [21]. In the French guidelines, a Hb value
<11g/dl in the first hours after delivery is consid-
ered to be anemic [22]. In Danish guidelines, Hb
value should be checked within 24h after birth and
in blood loss >1000ml [23].
WHAT ARE THE UNDERLYING CAUSES
FOR POSTPARTUM ANEMIA?

The main factors contributing to PPA are antepar-
tum IDA or severe obstetric hemorrhage [11]. In a
fewwomen, other factorsmay contribute to anemia,
e.g., folate and vitamin B12 deficiency and inflam-
matory or infectious disorders [24].

In a large observational study of 70 939 women
in the United States who underwent caesarean sec-
tion, the strongest risk factors for severe PPA (Hb <
8g/dl closest to hospital discharge) were a predeliv-
ery Hb <10g/dl [odds ratio (OR) 30.6; 95% confi-
dence interval (CI) 27.2–34.6] and PPH (OR 8.4; 95%
CI 7.8–9.2) [25]. Postpartum hemorrhage occurs in
3–8% of all deliveries [26]. Almost any complication
during pregnancy, postterm deliveries, large babies,
and mechanical or operative intervention during
delivery are associated with increased peripartum
blood losses [14]. Thus, additional risk factors that
are strongly associated with severe PPA (Hb< 9g/dl)
are episiotomy (OR 3.19; 95% CI 2.10–4.84), first
stage of labor >9h (OR 2.50; 95% CI 1.58–3.94),
primiparity (OR 2.50; 95% CI 1.61–3.87) and pre-
vious caesarean section (OR 2.43; 95%CI 1.51–3.90)
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[15]. Furthermore, assisted instrumental delivery
(OR 2.72; 95% CI 1.08–6.78) and antepartum hem-
orrhage (OR 4.51; 95% CI 2.42–8.37) may account
for immediate PPA after childbirth (Fig. 1) [27

&

].
IS POSTPARTUM ANEMIA HARMFUL?

Anemia is a condition in which the patient’s blood
has a reduced oxygen capacity tomeet physiological
needs due to low Hb concentration. Anemia in the
postpartum period affects both, the physical and the
mental health of the mother [28].

In general, anemia is associated with several
adverse health consequences, such as palpitations,
dizziness, weakness, impaired concentration and
breathlessness [29].

Maternal morbidities linked to PPA include
depression [2], fatigue [3], and impaired cognition
resulting in reduced physical and mental perform-
ance [30]. These outcomes may negatively impact
maternal-child bonding, the mother’s ability to care
for their newborn [31] and reduce the duration of
breast feeding [32].

A recentmeta-analysis byMoya et al. [1
&&

] in 2022
including 7 studies revealed, that women with ID or
anemia in the postpartum period were 1.66 times
more likely to experience symptoms of depression
than nonanemic or iron-replete women [risk ratio
(RR) 1.66; 95% CI 1.28–2.15]. In addition, studies
showed that the administration of intravenous (i.v.)
iron significantly reduces depression scores com-
pared to women with oral iron therapy or placebo
[mean difference¼�1.48; 95% CI: �2.53–(�0.42)].

Anemia related depression may negatively affect
the interaction of mother and child in the early
FIGURE 1. Potential causes of postpartum anemia. Figure 1
displays different causes for the development of postpartum
anemia.
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postpartum period. A randomized controlled trial
by Perez et al. [33] investigated the mother and child
interaction in 81 women, divided into three groups:
anemic women with oral iron treatment, anemic
women with placebo and nonanemic women. At
nine months postpartum, anemic mothers were
more negative, less adept at setting appropriate goals
for their infants, and less responsive compared to
mothers, who were not anemic or once anemic with
successful oral iron treatment (P<0.05). To summa-
rize, the abovementioned anemia related symptoms
impair health-related quality of life and negatively
affect the wellbeing of both the mother and child.
SCREENING RECOMMENDATIONS FOR
POSTPARTUM ANEMIA

Limited guidelines exist on the extend of screening
for anemia in postpartum women.

The NATA consensus statement on “Manage-
ment of anemia and hematinic deficiencies in preg-
nancy and in the postpartum period” recommends
the measurement of Hb concentration in all women
after significant peripartum bleeding. In addition, a
complete blood count plus a serum ferritin level at
4–8weeks postpartum to assess ID should be con-
ducted [19]. As childbirth is associated with an
inflammatory response, elevated serum ferritin lev-
els may be present [34]. Therefore, experts recom-
mend avoidance of measuring serum ferritin levels
in the first 6weeks postpartum because of the risk of
false elevation of ferritin following delivery [35].

A more precise recommendation is stated in the
guidelines of the United Kingdom; after delivery,
womenwith a blood loss>500ml, thosewith uncor-
rected anemia detected in the antenatal period, and
women with symptoms suggestive of anemia post-
natally should have Hb concentration checked
within 48h of delivery [20]. The optimal postpartum
time for testing for anemia is controversial. There
are complex hormonal, hemodynamic and hema-
tinic changes that occur in the postpartum period
and after a normal delivery, that can take 5–7days
for the maternal extracellular and intravascular
changes to reach equilibrium [11]. Therefore, the
postpartum Hb value should be allowed to stabilize
after delivery for at least 48h before a reliable diag-
nosis of PPA can be made. The measurement of Hb
concentration at one week postpartum allows a
more reliable detection of PPA [13].
TREATMENT OF POSTPARTUM IRON
DEFICIENCY ANEMIA

Given the fact, that antepartum ID and IDA are
modifiable risk factors for anemia in the postpartum
Volume 37 � Number 3 � June 2024
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period, securing an adequate iron status during
pregnancy is the first step to prevent PPA. There is
substantial evidence that iron supplementation
after delivery enhances the postpartum recovery
of hematological and iron parameters. Postpartum
anemia can be treated with either oral iron or i.v.
iron supplementation. In general, guidelines recom-
mend oral iron for mild PPA, and i.v. iron for mod-
erate to severe anemia [16]. The NATA Network
recommends 80–100mg elemental iron daily for
3months in women with mild to moderate PPA
(Hb 9.0–11.0 g/dl) who are hemodynamically sta-
ble, asymptomatic ormildly symptomatic. In case of
oral iron treatment, Hb concentration should be
determined after 2–4weeks in order to evaluate
the efficacy of the treatment [19]. According to
the guidelines of the United Kingdom, women with
Hb <10.0 g/dl within 48h of delivery, who are
hemodynamically stable, asymptomatic, or mildly
symptomatic, should be offered oral elemental iron
40–80mg daily for at least 3months.

The use of i.v. iron in the postpartum period
should be considered in women with severe PPA,
intolerance to oral iron or failed oral iron treatment
[20]. More precisely, the NATA recommends the
administration of i.v. iron in women with Hb value
<9.0 g/dl [19].

Evidence suggests that i.v. iron should be the
first-choice treatment for PPA. A recent systematic
review evaluated clinical and hematological data
from trials comparing oral iron with IV iron for
treatment of PPA. Data shows that the maternal
Hb value 6weeks postpartum was nearly 1.0 g/dl
higher among women receiving i.v. vs. oral iron
[36]. Another study by Broche et al. [37] on women
with postpartum Hb values <8.0 g/dl demonstrates
that the administration of i.v. iron increases Hb
values by 1.9 g/dl in 7 days and by 3.1 g/dl in 14days.
Furthermore, the administration of IV iron also
improves medical condition of postpartum women
suffering from anemia. Holm et al. supplemented i.
v. iron to patients with severe fatigue after PPH and
anemia. Compared to patients with oral iron sup-
plementation, the i.v. iron group had a statistically
significant and clinically relevant reduction in
aggregated physical fatigue within 12weeks after
delivery [mean difference �2.3; 95% CI �3.3–
(�1.3)] [38]. Another randomized trial by van Wyck
et al. [39] revealed an even earlier improvement
regarding the quality of life in women treated with
IV iron compared to oral iron supplementation. In
their study, 174 women received IV iron and 178
women oral iron with PPA (Hb �10g/dl). The total
fatigue score significantly improved in the IV iron
group at weeks 4, 8 and 12 after delivery compared
with the oral iron group.
0952-7907 Copyright © 2024 The Author(s). Published by Wolters Kluwe
To summarize, studies demonstrate that i.v. iron
is more effective to replenish iron stores in women
with PPA and should become the first choice for PPA
treatment. However, it is noteworthy, that the
administration of i.v. iron takes up more resources
(e.g. staff, monitoring) that oral iron intake by the
mother. Nonetheless, if IV iron administration is
not feasible, oral iron supplementation should not
be omitted.
CONCLUSION

Postpartum anemia is common and is associated
with comorbidities, affecting both the physical
and mental status of the mother after childbirth.
The efficiency of iron supplementation in PPA has
been demonstrated and therefore, postpartumman-
agement of ID and IDA in women after delivery
should be mandatory. Clinicians should develop
approaches and clinical care pathways to optimize
anemia detection and treatment after delivery.
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