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A B S T R A C T

Background

Postpartum iron deficiency anaemia is caused by bleeding or inadequate dietary iron intake/uptake. This condition is defined by iron
deficiency accompanied by a lower than normal blood haemoglobin concentration, although this can be a#ected by factors other than
anaemia and must be interpreted in the light of any concurrent symptoms. Symptoms include fatigue, breathlessness, and dizziness.
Treatment options include oral or intravenous iron, erythropoietin which stimulates red blood cell production, and substitution by red
blood cell transfusion.

Objectives

To assess the e#icacy and harms of the available treatment modalities for women with postpartum iron deficiency anaemia.

Search methods

The Cochrane Pregnancy and Childbirth Group’s Trials Register (9 April 2015); the WHO International Clinical Trials Registry Portal (ICTRP),
and the Latin-American and Caribbean Health Sciences Literature database (LILACS) (8 April 2015) and reference lists of retrieved studies.

Selection criteria

We included published, unpublished and ongoing randomised controlled trials that compared a treatment for postpartum iron deficiency
anaemia with placebo, no treatment, or another treatment for postpartum iron deficiency anaemia, including trials described in abstracts
only. Cluster-randomised trials were eligible for inclusion. We included both open-label trials and blinded trials, regardless of who was
blinded. The participants were women with a postpartum haemoglobin of 120 g per litre (g/L) or less, for which treatment was initiated
within six weeks aHer childbirth.

Non-randomised trials, quasi-randomised trials and trials using a cross-over design were excluded.

Data collection and analysis

Two review authors independently assessed studies for inclusion, quality, and extracted data. We contacted study authors and
pharmaceutical companies for additional information.

Main results

We included 22 randomised controlled trials (2858 women), most of which had high risk of bias in several domains. We performed 13
comparisons. Many comparisons are based on a small number of studies with small sample sizes. No analysis of our primary outcomes
contained more than two studies.
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Intravenous iron was compared to oral iron in 10 studies (1553 women). Fatigue was reported in two studies and improved significantly
favouring the intravenously treated group in one of the studies. Other anaemia symptoms were not reported. One woman died from
cardiomyopathy (risk ratio (RR) 2.95; 95% confidence interval (CI) 0.12 to 71.96; two studies; one event; 374 women; low quality evidence).
One woman developed arrhythmia. Both cardiac complications occurred in the intravenously treated group. Allergic reactions occurred in
three women treated with intravenous iron, not statistically significant (average RR 2.78; 95% CI 0.31 to 24.92; eight studies; 1454 women;
I2 = 0%; low quality evidence). Gastrointestinal events were less frequent in the intravenously treated group (average RR 0.31; 95% CI 0.20
to 0.47; eight studies; 169 events; 1307 women; I2 = 0%; very low quality evidence).

One study evaluated red blood cell transfusion versus non-intervention. General fatigue improved significantly more in the transfusion
group at three days (MD -0.80; 95% CI -1.53 to -0.07; women 388; low quality evidence), but no di#erence between groups was seen at six
weeks. Maternal mortality was not reported.

The remaining comparisons evaluated oral iron (with or without other food substances) versus placebo (three studies), intravenous iron
with oral iron versus oral iron (two studies) and erythropoietin (alone or combined with iron) versus placebo or iron (seven studies). These
studies did not investigate fatigue. Maternal mortality was rarely reported.

Authors' conclusions

The body of evidence did not allow us to reach a clear conclusion regarding the e#icacy of the interventions on postpartum iron deficiency
anaemia. The quality of evidence was low.

Clinical outcomes were rarely reported. Laboratory values may not be reliable indicators for e#icacy, as they do not always correlate with
clinical treatment e#ects. It remains unclear which treatment modality is most e#ective in alleviating symptoms of postpartum anaemia.

Intravenous iron was superior regarding gastrointestinal harms, however anaphylaxis and cardiac events occurred and more data are
needed to establish whether this was caused by intravenous iron.

The clinical significance of some temporarily improved fatigue scores in women treated with blood transfusion is uncertain and this modest
e#ect should be balanced against known risks, e.g. maternal mortality (not reported) and maternal immunological sensitisation, which
can potentially harm future pregnancies.

When comparing oral iron to placebo it remains unknown whether e#icacy (relief of anaemia symptoms) outweighs the documented
gastrointestinal harms.

We could not draw conclusions regarding erythropoietin treatment due to lack of evidence.

Further research should evaluate treatment e#ect through clinical outcomes, i.e. presence and severity of anaemia symptoms balanced
against harms, i.e. survival and severe morbidity.

P L A I N   L A N G U A G E   S U M M A R Y

Treatment for women with iron deficiency anaemia a4er childbirth

Anaemia is a condition where the blood contains less than normal haemoglobin (low blood count), as shown in blood tests. Haemoglobin
is the molecule within red blood cells that requires iron to carry oxygen. Insu#icient iron intake/uptake and iron loss (bleeding) can cause
iron deficiency anaemia. Anaemia symptoms include tiredness, shortness of breath and dizziness. Women may bleed severely at childbirth
and many pregnant women already have anaemia, which can worsen as a result of bleeding. Severe anaemia can be linked to maternal
deaths. Iron deficiency anaemia aHer childbirth is more likely to occur in low-income countries.

Treatment for iron deficiency anaemia includes iron tablets or a solution injected into a vein (intravenously). Another option is to restore
red blood cells through transfusion with blood from a blood donor or to boost red blood cell formation with erythropoietin. It is important
to investigate if one treatment is better than another in relieving anaemia symptoms, and whether the treatment options are safe.

We included 22 randomised controlled studies with 2858 women and performed 13 comparisons, many of which were based on few studies
involving small numbers of women. The overall quality of evidence was low. Most trials were conducted in high-income countries.

Ten studies, including 1553 women, compared intravenous iron with oral iron. Only one study showed a temporary positive e#ect on fatigue
for intravenous iron. Other anaemia symptoms were not reported. One woman died from heart complications in the intravenous group.
Only two studies reported on maternal deaths. Allergic reactions occurred in three women, and heart complications in two women in the
intravenous group. Gastrointestinal symptoms were frequent in the oral group and caused some participants to abandon treatment.

One study compared red blood cell transfusion with no transfusion. Some (but not all) fatigue scores temporarily improved in the
transfused women. Maternal mortality was not reported.

When comparing oral iron to placebo (three studies), anaemia symptoms were not reported. It remains unknown whether benefits of oral
iron outweigh documented gastrointestinal harms.
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Other treatment options were compared in other studies, which did not investigate fatigue.

Very few studies reported on relief of anaemia symptoms, although this is perhaps the most important purpose of treatment.

The body of evidence did not allow us to fully evaluate the e#icacy of the treatments on iron deficiency anaemia aHer childbirth and further
research is needed.
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Summary of findings for the main comparison.   Intravenous iron compared with oral iron for women with postpartum iron deficiency anaemia
(Comparison 1)

Intravenous iron compared with oral iron for women with postpartum iron deficiency anaemia

Patient or population: women with postpartum iron deficiency anaemia
Settings: obstetric care units
Intervention: intravenous iron
Comparison: oral iron

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Oral iron Intravenous iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Maternal mortality 
Clinical assessment
Follow-up: mean 42 days

0 per 1000 0 per 1000 
(0 to 0)

RR 2.95 
(0.12 to 71.96)

374
(2 studies)

⊕⊕⊝⊝

low 1,2,3,4
1 maternal death
was reported
across the includ-
ed studies.

Fatigue at 14, 28, and 42 days 
Fatigue Linear Analog Scale Assessment.
Scale from: 0 to 100.
Follow-up: 14-42 days

See comment See comment Not estimable 361
(1 study)

⊕⊝⊝⊝

very low 3,5,6
No statistically
significant differ-
ence was found
at days 14 and 42
days.

Persistent anaemia symptoms - not re-
ported

See comment See comment Not estimable - See comment Not reported.

Study population

86 per 1000 146 per 1000 
(50 to 432)

Infections 
Clinical assessment
Follow-up: mean 41 days

Moderate

RR 1.7 
(0.58 to 5.03)

718
(3 studies)

⊕⊝⊝⊝

very low 1,4,7
 

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch
ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



T
re
a
tm

e
n
t fo

r w
o
m
e
n
 w
ith

 p
o
stp

a
rtu

m
 iro

n
 d
e
ficie

n
cy
 a
n
a
e
m
ia
 (R
e
v
ie
w
)

C
o
p
yrig

h
t ©

 2015 T
h
e C

o
ch
ra
n
e C

o
lla
b
o
ra
tio
n
. P
u
b
lish

ed
 b
y Jo

h
n
 W
ile
y &

 S
o
n
s, Ltd

.

5

34 per 1000 58 per 1000 
(20 to 171)

Study population

114 per 1000 24 per 1000 
(13 to 44)

Moderate

Constipation 
Reported by the women
Follow-up: mean 46 days

112 per 1000 24 per 1000 
(12 to 44)

RR 0.21 
(0.11 to 0.39)

1217
(6 studies)

⊕⊝⊝⊝

very low 4,5
 

Study population

216 per 1000 67 per 1000 
(43 to 102)

Moderate

All gastrointestinal symptoms 
Reported by the women
Follow-up: mean 42 days

261 per 1000 81 per 1000 
(52 to 123)

RR 0.31 
(0.2 to 0.47)

1307
(8 studies)

⊕⊝⊝⊝

very low 4,5
 

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Anaphylaxis or evidence of hypersensi-
tivity 
Clinical assessment
Follow-up: mean 40 days

0 per 1000 0 per 1000 
(0 to 0)

RR 2.78 
(0.31 to 24.92)

1454
(8 studies)

⊕⊕⊝⊝

low 1,2,4
3 cases of aller-
gic reactions all
occurred in the
group treated
with intravenous
iron.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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1 The outcome is unlikely to be influenced by risk of bias and so we did not downgrade the evidence for this outcome: open-label design combined with a objective outcome
measure.
2 Downgraded one level due to imprecision: small sample size, few events, broad confidence intervals: likely to lower confidence in e#ect.
3 Downgraded one level due to risk of bias: at least 1 study suitable for this comparison was terminated by trial sponsors. This trial had fatigue as a pre-planned outcome. This
raises serious concern on the amount of unpublished results which may have been unfavourable to trial sponsors.
4 Downgraded one level due to risk of bias: several studies did not report important harms.
5 Downgraded two levels due to risk of bias: open-label design combined with a subjective outcome measure.
6 Downgraded one level due to imprecision: broad confidence intervals for raw means and small sample size: likely to lower confidence in e#ect.
7 Downgraded one level due to inconsistency: significant statistical heterogeneity: I2 = 72%.
 
 

Summary of findings 2.   Red blood cell transfusion compared with non-transfusion (Comparison 2)

Red blood cell transfusion compared with non-transfusion for postpartum iron deficiency anaemia

Patient or population: patients with postpartum iron deficiency anaemia
Settings: obstetric care unit
Intervention: red blood cell transfusion
Comparison: non-transfusion

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Non-transfu-
sion

RBC transfusion

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Maternal mortality - not reported See comment See comment Not estimable - See comment Not reported.

Fatigue 
Multidimensional Fatigue Inventory.
Scale from: 4 to 20.
Follow-up: 3-42 days

See comment See comment   519
(1 study)

⊕⊕⊝⊝

low 1
General fatigue at 3 days
was 0.8 lower (1.53 to
0.07) in the transfused
group. No statistically sig-
nificant difference was
seen at six weeks.

Study population

See comment See comment

Moderate

Persistent anaemia symptoms 
Reported by the women
Follow-up: mean 42 days

   

Not estimable 519
(1 study)

⊕⊝⊝⊝

very low 1,2
The outcome was not sys-
tematically registered/re-
ported.
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Study population

92 per 1000 86 per 1000 
(49 to 148)

Moderate

Infections 
Clinical assessment
Follow-up: mean 42 days

92 per 1000 86 per 1000 
(49 to 148)

RR 0.93 
(0.53 to 1.61)

519
(1 study)

⊕⊕⊕⊝

moderate 3
 

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Erythrocyte alloantibody formation 
Laboratory assessment
Follow-up: mean 42 days

0 per 1000 0 per 1000 
(0 to 0)

RR 3.03 
(0.12 to 74.15)

519
(1 study)

⊕⊝⊝⊝

very low 3,4,5
There was no systemati-
cal screening for this out-
come in the study popula-
tion.

Study population

8 per 1000 8 per 1000 
(1 to 55)

Moderate

Thromboembolic events 
Assessment method not described
Follow-up: mean 42 days

8 per 1000 8 per 1000 
(1 to 57)

RR 1.01 
(0.14 to 7.13)

519
(1 study)

⊕⊕⊝⊝

low 6,7
 

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Transfusion reactions 
Clinical assessment
Follow-up: mean 42 days

0 per 1000 0 per 1000 
(0 to 0)

RR 7.08 
(0.37 to 136.41)

519
(1 study)

⊕⊝⊝⊝

very low 3,5
3 cases of transfusion re-
actions occurred in the
transfusion group.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.
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GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Downgraded two levels due to risk of bias: open-label design combined with a subjective outcome measure.
2 Downgraded one level due to study limitations: the outcome was not systematically registered/reported.
3 The outcome is unlikely to be influenced by risk of bias and so we did not downgrade the evidence for this outcome: open-label design combined with a objective outcome
measure.
4 Downgraded one level due to study limitations: the women were not systematically screened for the presence of antibodies.
5 Downgraded two levels due to imprecision: very broad confidence interval.
6 Downgraded one level due to risk of bias: open-label study, method for detection not descried.
7 Downgraded one level due to imprecision: broad confidence interval.
 
 

Summary of findings 3.   Oral iron compared with placebo (Comparison 3)

Oral iron compared with placebo for women with postpartum iron deficiency anaemia

Patient or population: women with postpartum iron deficiency anaemia
Settings: obstetric care units
Intervention: oral iron
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Oral iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Maternal mortality - not reported See comment See comment Not estimable - See comment Not reported.

Fatigue - not reported See comment See comment Not estimable - See comment Not reported.

Study population

See comment See comment

Moderate

Persistent anaemia symptoms 
Reported by the women
Follow-up: mean 42 days

   

Not estimable (1) See comment Symptoms of
anaemia were
not reported
for the anaemic
groups separate-
ly.
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Study population

176 per 1000 176 per 1000 
(64 to 492)

Moderate

All gastrointestinal symptoms 
Reported by the patients
Follow-up: mean 30 days

177 per 1000 177 per 1000 
(64 to 494)

RR 1 
(0.36 to 2.79)

68
(1 study)

⊕⊝⊝⊝

very low 1,2,3
 

Constipation - not reported See comment See comment Not estimable - See comment Not reported.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Downgraded two levels due to risk of bias: open-label design combined with a subjective outcome measure.
2 Downgraded one level due to imprecision: small sample size, single study - likely to lower confidence in e#ect.
3 Downgraded one level due to study limitations: adverse events not reported separately.
 
 

Summary of findings 4.   Intravenous iron with oral iron compared with oral iron (Comparison 6)

Intravenous iron with oral iron compared with oral iron for women with postpartum iron deficiency anaemia

Patient or population: women with postpartum iron deficiency anaemia
Settings: obstetric care unit
Intervention: intravenous iron with oral iron
Comparison: oral iron

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Oral iron Intravenous iron with
oral iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments
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0

Maternal mortality See comment See comment Not estimable - See comment In 1 study no maternal
deaths were report-
ed. The other study did
not report on maternal
mortality.

Fatigue - not reported See comment See comment Not estimable - See comment Not reported.

Study population

111 per 1000 194 per 1000 
(62 to 607)

Moderate

Persistent anaemia symptoms - 1
week 
Visual Analogue Scale ≥ 7
Follow-up: mean 7 days

111 per 1000 194 per 1000 
(62 to 606)

RR 1.75 
(0.56 to 5.46)

72
(1 study)

⊕⊝⊝⊝

very low 1,2
 

Study population

139 per 1000 83 per 1000 
(21 to 324)

Moderate

Persistent anaemia symptoms - 2
weeks 
Visual Analogue Scale ≥ 7
Follow-up: mean 14 days

139 per 1000 83 per 1000 
(21 to 324)

RR 0.6 
(0.15 to 2.33)

72
(1 study)

⊕⊝⊝⊝

very low 1,2
 

Study population

28 per 1000 83 per 1000 
(9 to 764)

Moderate

Persistent anaemia symptoms - 6
weeks 
Visual Analogue Scale ≥ 7
Follow-up: mean 42 days

28 per 1000 84 per 1000 
(9 to 770)

RR 3 
(0.33 to 27.5)

72
(1 study)

⊕⊝⊝⊝

very low 1,2
 

Infections - not reported See comment See comment Not estimable - See comment Not reported.

Study populationAnaphylaxis or evidence of hyper-
sensitivity 
Clinical assessment
Follow-up: mean 28 days

See comment See comment

Not estimable 0
(1 study)

⊕⊕⊝⊝

low 1
1 study reported 0
events, other study
pooled adverse events,
not reporting allergic
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1

Moderate

   

reactions separately.
Thus the effect was not
estimable.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Downgraded two levels due to risk of bias: the included study had high risk of attrition and reporting bias.
2 Downgraded one level due to imprecision: small sample size, single study.
 
 

Summary of findings 5.   Erythropoietin (regardless of rout) with intravenous iron compared with intravenous iron (Comparison 7)

Erythropoietin (regardless of rout) with intravenous iron compared with intravenous iron for women with postpartum iron deficiency anaemia

Patient or population: women with postpartum iron deficiency anaemia
Settings: obstetric care units
Intervention: erythropoietin (regardless of rout) with intravenous iron
Comparison: intravenous iron

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Intravenous iron EPO (regardless of
rout) with IV iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Maternal mortality See comment See comment Not estimable - See comment In 1 study no maternal deaths
were reported. The other study
did not report on maternal mor-
tality.

Fatigue - not reported See comment See comment Not estimable - See comment Not reported.

Thromboembolic events
- not reported

See comment See comment Not estimable - See comment Not reported.
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2

Persistent anaemia
symptoms - not reported

See comment See comment Not estimable - See comment Not reported.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

 
 

Summary of findings 6.   Subcutaneous EPO 10,000 U of doses with intravenous iron compared with intravenous iron (Comparison 8)

Subcutaneous EPO 10,000 U of doses with intravenous iron compared with intravenous iron for women with postpartum iron deficiency anaemia

Patient or population: patients with women with postpartum iron deficiency anaemia
Settings: obstetric care unit
Intervention: subcutaneous EPO of 2 doses of 10,000 U with intravenous iron
Comparison: intravenous iron

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Intravenous iron Erythropoietin 10,000 U 2
doses with intravenous iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Maternal mortality - not reported See comment See comment Not estimable - See comment Not reported.

Fatigue - not reported See comment See comment Not estimable - See comment Not reported.

Persistent anaemia symptoms -
not reported

See comment See comment Not estimable - See comment Not reported.

Thromboembolic events - not re-
ported

See comment See comment Not estimable - See comment Not reported.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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3

CI: Confidence interval.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

 
 

Summary of findings 7.   Subcutaneous EPO with oral iron compared with oral iron (Comparison 10)

Subcutaneous EPO with oral iron compared with oral iron for women with postpartum iron deficiency anaemia

Patient or population: women with postpartum iron deficiency anaemia
Settings: obstetric care unit
Intervention: subcutaneous EPO with oral iron
Comparison: oral iron

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Oral iron Subcutaneous EPO with
oral iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Maternal mortality See comment See comment Not estimable 40
(0)

See comment No maternal
deaths were re-
ported.

Fatigue - not reported See comment See comment Not estimable - See comment Not reported.

Persistent anaemia symptoms -
not reported

See comment See comment Not estimable - See comment Not reported.

Thromboembolic events - not re-
ported

See comment See comment Not estimable - See comment Not reported.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
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Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

 
 

Summary of findings 8.   Subcutaneous EPO with intravenous iron and oral iron compared with intravenous iron with oral iron (Comparison 12)

Subcutaneous EPO with IV iron and oral iron compared with intravenous iron with oral iron for women with postpartum iron deficiency anaemia

Patient or population: women with postpartum iron deficiency anaemia
Settings: obstetric care units
Intervention: subcutaneous EPO with intravenous iron and oral iron
Comparison: intravenous iron with oral iron

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Intravenous iron +
oral iron

Subcutaneous EPO + IV
iron + oral iron

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Maternal mortality - not reported See comment See comment Not estimable - See comment Not reported.

Fatigue - not reported See comment See comment Not estimable - See comment Not reported.

Persistent anaemia symptoms -
not reported

See comment See comment Not estimable - See comment Not reported.

Thromboembolic events - not re-
ported

See comment See comment Not estimable - See comment Not reported.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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B A C K G R O U N D

Description of the condition

Women who give birth may develop postpartum anaemia, either
because of excessive bleeding or pre-existing conditions in
pregnancy. Severe postpartum anaemia can be a serious problem,
being linked to possibly 40% of maternal deaths worldwide (WHO
2001). Anaemia also increases the risk of maternal death from
other causes such as infections, malnutrition and bleeding (WHO
2012b). For some women, particularly in resource-poor countries,
postpartum anaemia is a major cause of poor health (Bergmann
2010; Gupta 2010; Khan 2006; WHO 2012a).

Anaemia, including postpartum anaemia, is defined by a lower
than normal haemoglobin (Hb) value, but clinical symptoms are
essential to the evaluation of its importance. Haemoglobin is
the molecule contained within red blood cells (RBCs) that is
responsible for transporting oxygen around the body. During
pregnancy, most women have a physiologically normal reduction
in their Hb concentration due to accumulation of fluid (WHO
2001). Postpartum anaemia may be caused or augmented by low
dietary iron intake or uptake, blood loss, or infections (e.g. malaria),
and the physiological changes during pregnancy, and bleeding
associated with childbirth can aggravate the condition (WHO 1999).

Postpartum anaemia can cause symptoms such as breathlessness,
palpitations (a sensation of increased heart rate), tiredness, as well
as an increased risk of infections. All of these symptoms may impact
a woman’s ability to breastfeed and care for her baby in general
(Bergmann 2010; Milman 2011).

In pregnancy, the circulating blood volume increases to prepare
the woman for blood loss at delivery. Bleeding and/or resorption
of excess fluid from body tissues during and aHer delivery vary in
extent between individuals (Milman 2011), which can have a major
impact on maternal Hb concentrations. It is generally accepted that
a low Hb concentration - usually less than 120 grams per litre (g/
L) - is indicative of anaemia in postpartum women, although there
is considerable variation in the precise concentration that defines
anaemia, and also the time aHer birth at which this should be
measured (Barroso 2011; Bergmann 2010; Bodnar 2005; Breymann
2010; Milman 2011; Richter 1995). Thus, postpartum anaemia is
poorly defined and the Hb level in the postpartum period (six
weeks aHer delivery) depends strongly on how long aHer delivery
it is measured (WHO 2012a). It should be emphasised that even
though an association between a low Hb and clinical symptoms has
been shown in population-based observational studies, the normal
range of Hb is an arbitrarily defined statistical value derived from
the population average, and an individual woman’s Hb level does
not necessarily reflect the clinical symptoms she may experience
(WHO 2001). Since the correlation between the di#erent clinical
symptoms and the level of Hb in postpartum anaemia is not well
described, the clinical significance of a change in Hb level as a
result of any given treatment remains uncertain. This is why a
change in the Hb concentration is a surrogate outcome in trials of
interventions for anaemia, In clinical practice however, a low Hb
level is the most commonly used laboratory test to support or refute
the clinical diagnosis of anaemia and it is generally understood that
a major drop in the Hb level within a short time frame is likely to
correlate with a large blood loss at delivery, which may lead to acute
symptoms of anaemia and shock.

During pregnancy, anaemia is also defined by low Hb levels
and is stratified into mild, moderate or severe anaemia (WHO
2002). However, there is no clear correlation between the type
and severity of anaemia symptoms and these stratifications. Both
anaemia in pregnancy (e.g. due to insu#icient dietary intake)
and haemorrhage during or aHer birth are strong predictors for
postpartum iron deficiency anaemia (Bodnar 2005; Milman 2011;
Reveiz 2011). Iron deficiency anaemia is a condition where the low
Hb level is caused by an insu#icient amount of iron in the body.
To our knowledge, only one study has estimated the incidence of
postpartum iron deficiency anaemia, at 4.2% among women in
the United States examined within the first six months postpartum
(Bodnar 2002).

Postpartum iron deficiency anaemia does not have a specific
code in the International Classification of Diseases (ICD-10), but is
included in the more general code 099.0 'Anaemia complicating
pregnancy, childbirth and the puerperium' (WHO ICD 2010). At this
point all definitions of postpartum anaemia rely on Hb values alone,
not symptoms. The classification of di#erent stages of severity is
also based on Hb values only (Milman 2012). In the postpartum
period as well as in pregnancy, it remains unanswered whether
any benefits of treating anaemia outweighs the harms of treatment
(Reveiz 2011). Known harms depend on the choice of treatment and
include e.g. gastrointestinal symptoms and allergic reactions.

Description of the intervention

There is a number of treatment options for women with postpartum
anaemia, and the optimal treatment, dose, and balance between
benefits and harms may vary depending on the timing and severity
of anaemia, clinical symptoms, harms of the intervention, available
resources and factors such as geographic location, socioeconomic
status and education. The treatment modalities described in this
review include iron supplementation administered either orally or
directly into a vein or muscle (parenterally), erythropoietin which
stimulates RBC production, and substitution of RBCs by blood
transfusion.

How the intervention might work

Oral iron therapy

Oral iron therapy has been used for many years as a treatment
for iron deficiency anaemia in general (Dudrick 1986), as well as in
pregnancy (Pena-Rosas 2012). Oral iron is oHen the recommended
treatment for mild to moderate iron deficiency anaemia (Bodnar
2005) because of its low cost and ease of use. The body has a limited
capacity to absorb iron from the gut, and prolonged treatment over
a period of several months is oHen required to increase the Hb
concentration and relieve symptoms of anaemia (Auerbach 2008;
Milman 2012; Van Wyck 2007; Westad 2008). Gastrointestinal (GI)
adverse e#ects, such as constipation and nausea are common in
oral iron therapy (al-Momen 1996; Bhandal 2006). This may a#ect
the women's compliance with treatment and consequently prevent
correction of the anaemia.

Folate

Folate, also called folic acid and vitamin B9, is a substance
found in many foods and is naturally available in especially
high concentrations in green vegetables. Folate is involved in the
synthesis of DNA, cell division and growth in human cells. Folate
deficiency can cause megaloblastic anaemia, not iron deficiency
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anaemia. However, folate is oHen added as an adjunct to oral iron
because malnutrition oHen results in a lack of both iron and folate
in the body. The long-term e#ect of folate supplementation and
continuously high levels of folate in the blood have been associated
to an increased risk of certain cancers (Almeida 2010). In this review,
we will not consider folate supplementation as an independent
treatment of anaemia, but accept studies where it is a part of other
types of treatment for postpartum iron deficiency anaemia.

Parenteral iron therapy

Parenteral administration of iron has been shown to produce
a more rapid increase in the Hb concentration in iron
deficiency anaemia during pregnancy (Milman 2012). Parenterally
administered iron has been associated with pain and redness
(erythema) at the injection site and, rarely, anaphylactic reactions
characterised by itching, redness and in severe cases angioedema
(swelling), vascular collapse, bronchospasm (constriction of the
airways) and shock (Barish 2012; Breymann 2008; Kochhar 2013;
Seid 2008; Wysowski 2010). The use of new low-molecular iron
(such as iron sucrose and ferric carboxymaltose) may lower the
risk of anaphylactic reactions but these products are expensive
compared with oral iron therapy, which does not have these serious
harms (Khalafallah 2012; Kochhar 2013).

Erythropoietin

Erythropoietin (EPO) is a hormone produced in the kidneys when
blood oxygen levels are low. It acts to stimulate erythropoiesis
(blood formation) in the bone marrow (Oster 2012). Initially, EPO
was used for anaemia associated with renal (kidney) disease.
Later, EPO was used to treat other forms of anaemia and has
been used as an alternative to blood transfusion for the treatment
of iron deficiency anaemia, including postpartum iron deficiency
anaemia (Bergmann 2010; Oster 2012). Adverse e#ects of EPO
treatment include mild flu-like symptoms such as sore throat,
cough, fever, muscle pains and weakness, headache and fatigue.
Uncommon but more serious adverse e#ects include hypertension,
thromboembolic complications, seizures, and pure red-cell aplasia
(Dodd 2004; Kliger 2012). Recent research has shown an association
with certain haematological cancers, which led to a Food and
Drug Agency (FDA) black box warning (label on the product
warning against serious or life-threatening risks). The use of EPO
is now restricted to specific patient groups and is rarely used in
postpartum anaemic patients (Bunn 2009; Oster 2012).

Blood transfusion

Transfusion of allogeneic blood can be used in the treatment of
postpartum anaemia and may be life-saving in the case of acute
or major bleeding at the time of giving birth (Montufar-Rueda
2013). However, experimentally depleting healthy volunteers
to an Hb of 50 g/L in a controlled setting, elicited cardiac
compensatory mechanisms, but did not compromise health
(Weiskopf 1998). Adverse reactions rather than clinical benefit
has been found when transfusing mixed-patient populations with
mild to moderate anaemia (Carson 2012; Rohde 2014; Salpeter
2014). Thus, transfusion is generally not recommended following
small to moderate bleedings in patients with a normal physiologic
response to anaemia. Transfusion of one unit of RBC usually
increases the Hb by 10 g/L in the non-bleeding, haemodynamically
stable patient (Wiesen 1994). There are associated risks, including
donor-transmitted infections (particularly hepatitis and human
immunodeficiency virus (HIV)), transfusion-associated circulatory

overload (TACO), and a variety of immunologic reactions such
as fever, urticaria (hives), anaphylaxis, transfusion-related lung
injury (TRALI) or antibody formation which may interfere with
future pregnancies (Fuller 2010; Hendrickson 2009; SHOT Report
2011; Villanueva 2013). Blood transfusion may rarely cause
acute haemolysis (breakdown of RBCs) if incompatible blood is
administered by mistake (Fuller 2010). Blood transfusions are
expensive, as costs include screening for infection, cross-matching,
storage and sterile and safe administration of blood products
(Shander 2010). In low-income countries or during disasters, blood
for transfusion may not be readily available.

Why it is important to do this review

Postpartum anaemia caused by insu#icient iron intake and/or
bleeding (postpartum iron deficiency anaemia) is a common
condition a#ecting women aHer childbirth and may be associated
with symptoms that can influence survival, health and the ability
to care for the baby. The treatment modalities available for
postpartum iron deficiency anaemia have harms, some of which
are serious. Since all women bleed at delivery, it is a common
practice to administer treatment for postpartum iron deficiency
anaemia, to enable the women to synthesise new RBCs e#ectively.
Some populations may benefit more than others, and in some
populations and categories of disease severity, treatment may be
unnecessary, ine#ective or even harmful. Women and care givers
need reliable estimates of the benefits and harms of the available
treatments for postpartum anaemia so that they can be balanced
for each individual patient.

This review is an update of an earlier review by Dodd 2004.

O B J E C T I V E S

To assess the e#icacy and harms of the available treatment
modalities for women with postpartum iron deficiency anaemia.
These include oral and parenteral iron, erythropoietin, and blood
transfusion.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included published, unpublished and ongoing randomised
controlled trials that compared a treatment for postpartum
iron deficiency anaemia with placebo, no treatment, or another
treatment for postpartum iron deficiency anaemia, including trials
described in abstracts only. Cluster-randomised trials were eligible
for inclusion. We included both open-label trials and blinded
trials, regardless of who was blinded. Non-randomised trials,
quasi-randomised trials and trials using a cross-over design were
excluded.

Types of participants

Women with a postpartum Hb value of 120 g/L (7.4 millimoles
per  litre) or less, with treatment initiated up to six weeks aHer
giving birth. We distinguished between socioeconomic population
groups whenever possible, as this factor may a#ect the response to
treatment, but included all.
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Types of interventions

Treatment for postpartum iron deficiency anaemia started within
the first six weeks aHer giving birth compared with placebo, no
treatment or another treatment.

Currently, accepted treatment for iron deficiency anaemia includes
blood transfusion or iron supplementation administered orally or
parenterally, either alone or in combination with folate and/or
erythropoietin.

Folate supplementation was not considered as an independent
treatment of iron deficiency anaemia, but was accepted as a part of
other types of treatment for postpartum iron deficiency anaemia.

New treatment modalities appropriate for iron deficiency anaemia
will be included in future updates.

Types of outcome measures

Primary outcomes

1. Maternal mortality: We considered that no women died only if:
a) this was stated explicitly, or b) no dropouts occurred during
follow-up, or c) contact authors provided this information on
request. Mortality was considered present only if: a) stated
explicitly in a published report or b) contact authors provided
this information on request. Mortality was assessed as not
reported if a) no mention of dropouts or their causes, b) all
dropouts not accounted for, c) dropouts not explicitly reported
to be alive at the end of the follow-up period.

2. Fatigue: as reported by the women - verbalisation of fatigue
or lack of energy and inability to maintain usual routines;
measured by a scale or questionnaire; or as defined by the trial
authors. Short-term and long-term results, thus the minimal and
maximal time from baseline.

Secondary outcomes

1. Persistent anaemia symptoms during treatment. Any of
the following symptoms: dyspnoea, tachypnoea, tachycardia,
palpitations, orthostatic dizziness, syncopation, paleness.

2. Psychological well being, including cognitive performance,
measured by the 'Blues Questionnaire' (Kennerley 1989), 'Self-
report symptom inventory 90 [SCL-90-R]' (Schmitz 1999), 'SF36
[Medical Outcomes Study Short Form]' (Ware 2000) or similar
questionnaire; or as defined by the trial authors. Only short-term
results, thus the minimal time from baseline.

3. Urinary tract infection, endometritis, or other infections (as
defined by the trial authors).

4. Compliance to treatment (as defined by the trial authors).

5. Breastfeeding (at hospital discharge; six weeks postpartum; six
months postpartum).

6. Length of hospital stay.

7. Any adverse events during treatment (each type of harm
analysed individually, when possible).

8. Number of RBC transfusions (number of transfused women and
number of RBC units per woman).

For outcomes of other psychological well being we did not apply
any restrictions regarding follow-up periods to avoid excluding data
on any long-term benefits or harms. We did not apply language
restrictions.

We planned to include the following outcomes in the 'Summary of
findings' tables of the review, using the Grade Profiler programme
(GRADEpro 2014).

1. Maternal mortality.

2. Fatigue.

3. Constipation (for oral iron substitution).

4. Allergic reactions (for intravenous iron).

The comparisons included in the 'Summary of findings' tables
were chosen based on relevance to current treatment standards
according to clinical experts. Therefore we chose not to include
treatment with intravenous (IV) erythropoietin (EPO) or yeast
extract in the 'Summary of findings' tables, as these methods are no
longer practiced. For the treatment-specific outcomes listed above
(constipation and allergic reactions), the results were included in
the 'Summary of findings' tables if the specific treatment was
present in only one of the study arms.

We chose to include additional outcomes in the 'Summary
of findings' tables, which we found important for clinical
decision making for each individual treatment modality, when
this treatment was present in only one of the study arms.
For comparisons with IV iron this outcome was infections. For
comparisons with oral iron we included all GI symptoms combined.
For comparisons with RBC transfusions we included infections,
thromboembolic events and transfusion-specific adverse events,
such as alloantibody formation and transfusion reactions. For
comparisons with EPO, thromboembolic events were essential. For
all comparisons which met the above mentioned criteria, we found
it important to include anaemia symptoms.

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We contacted the Trials Search Co-ordinator to search the Cochrane
Pregnancy and Childbirth Group’s Trials Register (9 April 2015).

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE, Embase
and CINAHL, the list of handsearched journals and conference
proceedings, and the list of journals reviewed via the current
awareness service can be found in the ‘Specialized Register’ section
within the editorial information about the Cochrane Pregnancy and
Childbirth Group.
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Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-
ordinator searches the register for each review using the topic list
rather than keywords.

In addition to the search carried out by the Trials Search Co-
ordinator, we searched the following trial registers for planned,
ongoing or unpublished trials (8 April 2015):

1. WHO ICTRP (http://apps.who.int/trialsearch/);

2. LILACS (www.bireme.br).

The search strategy is described in Appendix 1.

Searching other resources

We searched the citation lists of relevant publications, review
articles and included studies and contacted manufacturers of
parenteral iron pharmaceuticals for knowledge of any ongoing
trials.

We did not apply any language or date restrictions.

Data collection and analysis

Selection of studies

Two review authors (Veronika Markova (VM) and Astrid Norgaard
(AN)) independently assessed for inclusion all the studies
identified. All disagreements were resolved through discussion.

Data extraction and management

We designed a form to extract data. The form contained information
on bias assessment, inclusion and exclusion criteria, number of
participants and dropouts, demographic data, treatment regimens,
and available information on the outcome measures pre-specified
for this review.

For eligible studies, VM and AN extracted the data using the agreed
form, blinded to each others results. We resolved discrepancies
through discussion or, when required, we consulted Karsten Juhl
Jørgensen (KJ) at the Nordic Cochrane Centre. We entered the
data into Review Manager soHware (RevMan 2014) and checked
for accuracy. When information regarding any of the above
information items was unclear, we attempted to contact authors of
the original reports to provide further details.

When we identified trials with more than two study arms,
we included only the relevant arms in our meta-analysis. The
remaining arm(s) was described and compared with the control
arm. If comparisons in the trial could not be included in a meta-
analysis, but the trial otherwise fulfilled our inclusion criteria, we
described the results in separate comparisons.

Assessment of risk of bias in included studies

Two review authors (VM and AN) independently assessed risk of
bias for each study using the criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions and a 'Risk of
bias' table ( Higgins 2011). As per Cochrane standards, we assessed
selection bias, performance bias, detection bias, attrition bias,
reporting bias, and other bias. Each type of bias was assessed
as low, high, or unclear. All disagreements were resolved by
discussion, or by involving a third assessor (KJ or Jens Langho#-
Roos (JLR)).

We made explicit judgements about whether studies were at
high risk of bias, according to the criteria given in the Cochrane
Handbook (Higgins 2011). Where possible, we assessed the likely
magnitude and direction of the bias and whether we considered if
it was likely to impact the findings. We explored the impact of bias
through Sensitivity analysis.

We used Grade Profiler (GRADEpro 2014) to make 'Summary of
findings' tables. We included our primary outcomes, constipation
(when treated with oral iron), and allergic reactions (when treated
with intravenous (IV) iron). We also included additional outcomes,
which we considered important for the decision-making process.

Measures of treatment e<ect

Dichotomous data

For dichotomous data, we presented results as a summary risk ratio
with 95% confidence intervals from a meta-analysis, if possible.

Continuous outcome data

For continuous outcome data we used the mean di#erence if
outcomes were measured in the same way between trials. We
planned to use the standardised mean di#erence to combine
trial results that measured the same outcome, but used di#erent
methods. 

Unit of analysis issues

Cluster-randomised trials

We planned to include cluster-randomised trials in the analyses
along with individually-randomised trials, but none were found.
In future updates, if included, we will adjust the standard error
of any cluster-randomised trials using the methods described in
the Cochrane Handbook section 16.3.6, if relevant. We will use an
estimate of the intra-cluster correlation co-e#icient (ICC) derived
from the trial (if possible), from a similar trial or from a study
of a similar population. If we use ICCs from other sources, we
will report this and conduct sensitivity analyses to investigate
the e#ect of variation in the ICC. If we identify both cluster-
randomised trials and individually-randomised trials, we plan to
synthesise the relevant information from both types of studies if
there is little heterogeneity between the results from trials using
the two types of study design, and if the interaction between the
e#ect of the intervention and the choice of randomisation unit
is considered to be unlikely. We also plan to perform a subgroup
analysis to investigate the e#ects of the randomisation unit (cluster
or individual).

Dealing with missing data

For each included study, we noted the level of attrition. We
planned to explore the impact of including studies with high levels
of missing data (more than 10%) in the overall assessment of
treatment e#ect through sensitivity analysis, using our primary
outcomes (maternal mortality and fatigue).

For all outcomes, we carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempted to include all
participants randomised to each group in the analyses, and all
participants were analysed in the group to which they were
allocated, regardless of whether or not they received the allocated
intervention. The denominator for each outcome in each trial was
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the number randomised minus the number of participants whose
outcome data were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the T2, I2 and Chi2 statistics. We regarded heterogeneity as
substantial if an I2 was greater than 30% and either a T2 was greater
than zero, or if there was a low P value (less than 0.10) in the Chi2
test for heterogeneity.

Assessment of reporting biases

We planned to investigate reporting biases (such as publication
bias) if there were 10 or more studies in a meta-analysis, using
funnel plots and to assess the funnel plot asymmetry visually. In
future updates, if asymmetry is suggested by a visual assessment,
we will perform exploratory analyses.

Data synthesis

Statistical analysis was performed with Review Manager soHware
(RevMan 2014). We used fixed-e#ect meta-analysis for data where
it was reasonable to assume that the studies were estimating the
same underlying treatment e#ect: i.e. where trials were examining
the same intervention, and the trials’ populations and methods
were judged su#iciently similar.

If clinical heterogeneity was su#icient to expect that the underlying
treatment e#ects di#ered between trials, we used random-e#ects
meta-analysis to produce an overall summary, if an average
treatment e#ect across trials was considered clinically meaningful.
The random-e#ects summary was treated as the average range
of possible treatment e#ects and we discussed the clinical
implications of treatment e#ects di#ering between trials. If the
estimated treatment e#ect in the included trials was not clinically
meaningful, we did not combine trials.

When we used random-e#ects meta-analyses, the results were
presented as the average treatment e#ect with 95% confidence
intervals, and the estimates of T2 and I2.

Subgroup analysis and investigation of heterogeneity

We planned to investigate heterogeneity (if substantial), using
subgroup analyses and sensitivity analyses. In future updates, if
more data become available and heterogeneity is identified, we will
consider whether an overall summary is meaningful, and if it is, use
random e#ects meta-analysis to produce it.

We planned to carry out the following subgroup analyses, if
necessary.

1. Study setting: low- versus high-income populations; high-
versus low-education status.

2. Type of intravenous iron therapy: iron sucrose versus iron
carboxymaltose.

3. Dose administered: high versus low dose.

4. Duration of treatment: four weeks versus longer.

5. Presence of an adjunct to iron supplementation: folate versus no
folate.

6. Source of funding: public versus corporate.

We planned to assess potential subgroup di#erences by interaction
tests available within RevMan (RevMan 2014) and to report the

results of subgroup analyses quoting the χ2 statistic and P value,
and the interaction test I2 value.

Sensitivity analysis

We planned to carry out a sensitivity analysis based on trial design,
thus excluding trials with a high risk of selection, performance, and
detection bias.

We also planned to carry out sensitivity analyses to explore the
e#ects of random-e#ects analyses for outcomes with statistical
heterogeneity and the e#ects of any assumptions made such as the
value of the ICC used for cluster-randomised trials.

We planned sensitivity analyses only for our primary outcomes
(maternal mortality and fatigue). Provided that enough data
become available, we will attempt to carry out sensitivity analyses
for all comparisons in future updates.

R E S U L T S

Description of studies

For an individual description of the studies please see
Characteristics of included studies, Characteristics of excluded
studies, Characteristics of studies awaiting classification, and
Characteristics of ongoing studies.

Results of the search

We retrieved 57 (9 April 2015) articles from the Pregnancy and
Childbirth Group's Trials Register, 16 (8 April 2015) from the WHO
International Clinical Trials Registry Portal (ICTRP), and 154 (8
April 2015) from LILACS. AHer excluding duplicates, 178 records
remained. We screened these records for relevance by title and
abstracts, and excluded 118. One discontinued study is awaiting
classification and four studies based on five reports are ongoing.
The remaining 54 full text articles were assessed for eligibility. Of
these, 17 studies based on 19 reports were excluded (Figure 1, Study
flow diagram). In addition, we assessed seven studies that were
excluded by the previous authors of this review, and agreed with
their assessment. Of these, one trial also appeared in our electronic
search, resulting in 17 excluded studies.
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Figure 1.   Study flow diagram.

 
No additional randomised controlled trials (RCTs) were found
through screening of the citation lists of relevant publications.

We attempted to contact the trial authors (contact information
from articles or of the Internet) for additional information or
clarification of methods used for all included trials and trials with
an unclear assessment for eligibility. We received the additional
information from 10 individual studies (Backe 2009; Daniilidis 2011;
Froessler 2013; Giannoulis 2009; Guerra 2012; KraY 2011; Prick
2014; Van Wyck 2007; Wagstrom 2007; Westad 2008).

The remaining authors did not respond (Bhandal 2006; Breymann
1996; Breymann 2000; Jain 2013; Makrydimas 1998; Mumtaz 2011;
Perello 2014; Seid 2008; Tam 2005; Verma 2011), were not possible
to contact due to lack of contact information (Beard 2005; Krauss
1972; Lebrecht 1995; Meyer 1995), or did not have resources to
provide the requested information (Breymann 2008).
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Included studies

Design and sample sizes

We included 22 RCTs with 2858 women (Beard 2005; Bhandal 2006;
Breymann 1996; Breymann 2000; Breymann 2008; Froessler 2013;
Guerra 2012; Jain 2013; KraY 2011; Krauss 1972; Lebrecht 1995;
Makrydimas 1998; Meyer 1995; Mumtaz 2011; Perello 2014; Prick
2014; Seid 2008; Tam 2005; Van Wyck 2007; Verma 2011; Wagstrom
2007; Westad 2008).

Participants

All the participants were women with postpartum anaemia who
received treatment within six weeks postpartum.

Interventions

Itravenous iron versus oral iron

Intravenous (IV) iron (either iron carboxymaltose or iron sucrose)
was compared with oral ferrous sulphate in 10 studies including
a total of 1553 women (Bhandal 2006; Breymann 2008; Froessler
2013; Guerra 2012; Jain 2013; Mumtaz 2011; Seid 2008; Van Wyck
2007; Verma 2011; Westad 2008). One study added oral iron to those
originally assigned to receive IV iron aHer four weeks (Westad 2008).

The follow-up periods varied from 14 to 84 days between the
studies. Socioeconomic status was clearly stated as being low in
only one study (Froessler 2013). We did not make assumptions
regarding socioeconomic status based on the name of the country.

Red blood cell transfusion

Red blood cell (RBC) transfusion was compared with non-
intervention (standard of care) in one study with 519 women (Prick
2014). The treatment of the non-intervention arm was decided by
the clinicians. This trial reported on all pre-defined outcomes for
this review, except maternal mortality. Follow-up was six weeks.

Oral iron

Oral iron was compared with either placebo or no treatment in
three studies with a total of 315 women (Beard 2005; Krauss 1972;
Tam 2005). The preparations used in each trial contained various
additives, such as vitamin C, vitamin B, and folic acid. Follow-up
varied from 30 days to nine months among studies. One RCT only
included women of low socioeconomic status (Beard 2005). The
remaining studies did not specify this. The trial by Krauss 1972
included three study arms. The trial by Tam 2005 was based on two
anaemic study groups (one treated and one given placebo) and one
non-anaemic group. The study was included based on intervention,
which fulfilled our criteria. However, the majority of the results
were combined for both anaemic groups, thus not distinguishing
between the treated and untreated group.

Inravenous iron and oral iron versus oral iron

Intravenous iron with oral iron was compared with IV placebo and
active oral iron treatment in two studies (Breymann 2000; Perello
2014), including a total of 112 women. Follow-up was two and six
weeks, respectively.

Erythropoietin

Erythropoietin and IV iron was compared with IV iron alone in two
studies with a total of 100 women (KraY 2011; Wagstrom 2007). In
the trial by Wagstrom 2007, EPO was given subcutaneously (SC) in

two di#erent doses in two di#erent EPO groups (total of 40,000 U
and 20,000 U). The EPO group with a total dose of 20,000 U was
analysed separately. In KraY 2011, EPO was given IV. Follow-up was
two weeks in both studies.

Erythropoietin combined with IV iron followed by oral iron was
compared with IV iron alone followed by oral iron in three studies
with a total of 186 women (Breymann 1996; Breymann 2000;
Lebrecht 1995). Two of the studies had three study arms (Breymann
1996; Breymann 2000). In one study EPO was given either SC or IV
(Breymann 1996), and one study also had a study arm that only
received oral iron (Breymann 2000). We compared study arms with
similar treatment across studies.

Subcutaneous EPO and oral iron were compared with oral iron in
one study with 40 women (Makrydimas 1998). Follow-up was 40
days.

Intravenous EPO was compared with placebo, without iron
supplementation in one study with 71 women (Meyer 1995). Follow-
up was five days.

Outcomes

All of the included publications reported at least one clinical
outcome measure that was preplanned for this review. These 22
publications also reported laboratory values such as Hb, ferritin or
others.

Of all included studies, six reported on maternal mortality
(Breymann 2000; Guerra 2012; KraY 2011; Lebrecht 1995;
Makrydimas 1998; Van Wyck 2007), three on fatigue (Prick 2014;
Van Wyck 2007; Westad 2008), three on anaemia symptoms (Perello
2014; Prick 2014; Tam 2005), seven on psychological well being
(Beard 2005; Meyer 1995; Perello 2014; Prick 2014; Van Wyck 2007;
Wagstrom 2007; Westad 2008), six on infections (Breymann 2008;
Guerra 2012; KraY 2011; Prick 2014; Van Wyck 2007; Wagstrom
2007), nine on compliance (Bhandal 2006; Breymann 2008; Guerra
2012; Jain 2013; KraY 2011; Prick 2014; Van Wyck 2007; Verma 2011;
Westad 2008), four on breastfeeding (KraY 2011; Makrydimas 1998;
Prick 2014; Tam 2005), four on length of hospital stay (Makrydimas
1998; Perello 2014; Prick 2014; Verma 2011), and 20 on adverse
events during treatment. The studies that did not report on adverse
events were Beard 2005 and Meyer 1995. Eleven studies reported on
the use of blood transfusions as a rescue treatment (Bhandal 2006;
Breymann 1996; Breymann 2000; Breymann 2008; Froessler 2013;
KraY 2011; Makrydimas 1998; Perello 2014; Prick 2014; Wagstrom
2007; Westad 2008).

We chose not to consider placebo treatment as a type of
intervention, based on the lack of evidence for a substantial
placebo e#ect (Hróbjartsson 2010). Groups with inactive placebo
were therefore considered comparable with groups not receiving
treatment. Also, we chose not to distinguish between SC and IV EPO
administration, as we did not expect the e#ect to be influenced by
the route of administration.

This allowed five comparisons based on interventions with more
than one study. The rest of the studies and the remaining study
arms were analysed separately. Thus, a total of 13 comparisons
were conducted in this review.
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The included studies are described in detail in the Characteristics
of included studies tables. Only our preplanned outcomes chosen
for this review were described and analysed.

Excluded studies

We excluded 17 studies. Reasosns for exclusion were inadequate
randomisation methods, mixed anaemic and non-anaemic
population without subgroup analysis, summary of two included
and one excluded study, analyses based on both antepartum and

postpartum anaemia, no definition of the postpartum period (thus
including women enrolled more than six weeks postpartum), lack
of a control arm, investigation of di#erences in screening strategies
rather than di#erent interventions, and interventions found as not
appropriate for treatment of iron deficiency anaemia. For further
details, please see Characteristics of excluded studies.

Risk of bias in included studies

The 'Risk of bias' assessment is summarised in Figure 2 and Figure
3.

 

Figure 2.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)

 
Allocation

Random sequence generation

Low risk of bias was found in 12 studies (Bhandal 2006; Froessler
2013; Guerra 2012; Jain 2013; KraY 2011; Perello 2014; Prick 2014;
Seid 2008; Tam 2005; Van Wyck 2007; Wagstrom 2007; Westad
2008). Ten studies had unclear risk of bias, as the random sequence
generation method was not described (Beard 2005; Breymann
1996; Breymann 2000; Breymann 2008; Krauss 1972; Lebrecht 1995;
Makrydimas 1998; Meyer 1995; Mumtaz 2011; Verma 2011).

Allocation concealment

Allocation concealment was adequately described in 13 studies
(Beard 2005; Bhandal 2006; Breymann 1996; Breymann 2000;
Froessler 2013; Guerra 2012; KraY 2011; Perello 2014; Prick 2014;
Tam 2005; Van Wyck 2007; Wagstrom 2007; Westad 2008). The
method was not described and thus the risk of bias was unclear
in the remaining nine studies (Breymann 2008; Jain 2013; Krauss
1972; Lebrecht 1995; Makrydimas 1998; Meyer 1995; Mumtaz 2011;
Seid 2008; Verma 2011).

Blinding

Performance bias

In one study, the method of blinding was adequately described and
it was clear who was blinded (Perello 2014).

Six studies had an unclear risk of bias: two placebo-controlled
studies described the blinding method as double-blind, but it
was unclear who was blinded (Lebrecht 1995; Meyer 1995). In
the study reported by Beard 2005 it was unclear if all treatment
components (iron, folate, vitamin C) were prepared in a single
tablet and whether this tablet resembled the placebo tablet. In Tam
2005 it was reported that although the trial was double-blinded,
the participants reported stool discolorations when receiving active
treatment.
The majority of studies were open-label due to di#erent non-
blinded administration routes and thus considered at high risk
(Bhandal 2006; Breymann 1996; Breymann 2000; Breymann 2008;
Froessler 2013; Guerra 2012; Jain 2013; KraY 2011; Krauss 1972;
Makrydimas 1998; Mumtaz 2011; Prick 2014; Seid 2008; Van Wyck
2007; Verma 2011; Wagstrom 2007; Westad 2008).

Detection bias

Seven studies were rated as having unclear risk of bias: in two
studies described as double-blinded it was not described who was
blinded (Lebrecht 1995; Meyer 1995). In Perello 2014, it was not
clear whether personnel who handled self-rated questionnaires
were blinded. In Tam 2005 it was unclear whether the women
were able to guess their treatment based on the change in stool
colour. The outcomes in this trial were subjective and reported
by the women. The risk of detection bias therefore depends on

the women's knowledge of the correlation between iron treatment
and stool discolouration and the clinician's knowledge of the
discolouration at the time when the remaining outcomes were
registered. This was not described and the risk of bias was therefore
rated as unclear.

In the study reported by Beard 2005, it was not clear from study
description who exactly was blinded during the trial and whether
the placebo tablet and treatment were su#iciently similar to
prevent the patients from guessing the group. Thus the subjective
(patient registered) outcome of psychological well being may have
been a#ected by insu#icient blinding.

High risk of bias was found in seventeen studies due to open-
label trial design (Bhandal 2006; Breymann 1996; Breymann 2000;
Breymann 2008; Froessler 2013; Guerra 2012; Jain 2013; KraY 2011;
Krauss 1972; Makrydimas 1998; Mumtaz 2011; Prick 2014; Seid
2008; Van Wyck 2007; Verma 2011; Wagstrom 2007; Westad 2008).
Maternal mortality is one of the few outcome measures which is
most probably not a#ected by a lack of blinding. However, this
outcome was rarely reported.

Incomplete outcome data

Information on dropouts and withdrawals aHer randomisation
was reported in 19 studies (Beard 2005; Bhandal 2006; Breymann
2000; Breymann 2008; Froessler 2013; Guerra 2012; Jain 2013;
KraY 2011; Krauss 1972; Lebrecht 1995; Makrydimas 1998; Mumtaz
2011; Perello 2014; Prick 2014; Seid 2008; Tam 2005; Van Wyck
2007; Wagstrom 2007; Westad 2008). Three trial authors provided
additional information on dropout rates (Froessler 2013; Van Wyck
2007; Wagstrom 2007).

Dropout varied greatly across studies. Dropout rates aHer
randomisation were lower than 5% in six studies (Bhandal 2006;
Breymann 2000; KraY 2011; Lebrecht 1995; Makrydimas 1998;
Seid 2008), between 5% and 9.9% in three studies (Krauss 1972;
Mumtaz 2011; Van Wyck 2007), between 10% and 19.9% in six
studies (Froessler 2013; Guerra 2012; Jain 2013; Perello 2014; Tam
2005; Wagstrom 2007), and 20% or more in four studies (Beard
2005; Breymann 2008; Prick 2014; Westad 2008). However, for Beard
2005, the missing data were given as lost to follow-up, not as
discontinuation of treatment. The numbers are therefore very high
and probably overestimate the actual dropout rate. Three studies
did not report su#icient information to calculate the dropout rate
aHer randomisation (Breymann 1996; Meyer 1995; Verma 2011).

Low risk of bias was found in nine studies with a low dropout rate
or an equal distribution of dropouts across groups (Bhandal 2006;
Breymann 2000; Jain 2013; KraY 2011; Krauss 1972; Lebrecht 1995;
Makrydimas 1998; Mumtaz 2011; Seid 2008).

High risk of bias was found in 10 studies, due to a high dropout rate
and/or unequal distribution across groups (Beard 2005; Breymann
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2008; Froessler 2013; Meyer 1995; Perello 2014; Prick 2014; Tam
2005; Van Wyck 2007; Wagstrom 2007; Westad 2008).

An unclear risk of attrition bias was found in three studies. In
one study it was not possible to assess if the dropouts were in
fact not related to the trial (Guerra 2012). In three studies it was
not mentioned whether or not any patients dropped out aHer
randomisation (Breymann 1996; Verma 2011).

Selective reporting

We applied strict criteria when evaluating reporting bias because
we consider mortality and adverse events as extremely important
outcomes, and as per our method section we rated the studies as
high risk if the study failed to include results of a key outcome that
would have been expected to be reported (i.e. mortality). Therefore,
only two studies were rated as having low risk of reporting bias
(KraY 2011; Van Wyck 2007).

OHen the trial authors stated that the objectives of their trial were
e#icacy and safety, but did not specify which preplanned outcome
measures were going to be used to evaluate e#icacy. Two studies
were rated as having unclear risk of bias because no preplanned
outcomes were specified (Breymann 2000; Guerra 2012).

High risk of bias was found in 18 studies: 16 of these did not
report on adverse events and/or maternal mortality (Beard 2005;
Bhandal 2006; Breymann 1996; Breymann 2008; Froessler 2013;
Jain 2013; Krauss 1972; Meyer 1995; Mumtaz 2011; Perello 2014;
Prick 2014; Seid 2008; Tam 2005; Verma 2011; Wagstrom 2007;
Westad 2008), and in two studies there was a lack of data
to support their conclusions on quality of life (Lebrecht 1995;
Makrydimas 1998). The study by Verma 2011 did not report on the
following preplanned outcomes which were stated in the 'aims and
objectives' section of the published report: patient satisfaction,
quality of life, cost of treatment, length of hospital stay, use of blood
transfusion, impact on stress, depression, cognitive function, and
breastfeeding.

Other potential sources of bias

One study was found to have unclear risk of bias because the Hb
level for inclusion was not stated (Krauss 1972). Three studies were
found to have a high risk of bias because of significant errors in the
published reports (Mumtaz 2011; Van Wyck 2007; Verma 2011). For
further description, please see Characteristics of included studies.

E<ects of interventions

See: Summary of findings for the main comparison Intravenous
iron compared with oral iron for women with postpartum iron
deficiency anaemia (Comparison 1); Summary of findings 2 Red
blood cell transfusion compared with non-transfusion (Comparison
2); Summary of findings 3 Oral iron compared with placebo
(Comparison 3); Summary of findings 4 Intravenous iron with
oral iron compared with oral iron (Comparison 6); Summary of
findings 5 Erythropoietin (regardless of rout) with intravenous
iron compared with intravenous iron (Comparison 7); Summary of
findings 6 Subcutaneous EPO 10,000 U of doses with intravenous
iron compared with intravenous iron (Comparison 8); Summary of
findings 7 Subcutaneous EPO with oral iron compared with oral
iron (Comparison 10); Summary of findings 8 Subcutaneous EPO
with intravenous iron and oral iron compared with intravenous iron
with oral iron (Comparison 12)

Comparison 1: IV iron versus oral iron

Intravenous (IV) iron treatment was compared with oral iron in 10
studies with a total of 1553 women (Bhandal 2006; Breymann 2008;
Froessler 2013; Guerra 2012; Jain 2013; Mumtaz 2011; Seid 2008;
Van Wyck 2007; Verma 2011; Westad 2008). IV iron was in the form
of either iron sucrose (seven studies) or iron-carboxymaltose (three
studies). Doses di#ered across the trials with a range of 300 mg to
2500 mg in total dose. In several studies doses were individually
calculated using the Ganzoni formula, estimating the iron deficit in
each patient. Oral iron was given as ferrous sulphate typically using
a fixed dose. The content of elemental iron (the dose of the pure
iron ion in the iron sulphate tablet) was rarely reported. Treatment
regimens di#ered between studies with regard to doses, number
of tablet per day and number of days of treatment. Non-elemental
iron doses ranged from 100 mg to 325 mg per tablet.

Primary outcomes

Maternal mortality

Maternal mortality was only reported by two studies. There was
one maternal death in the group receiving IV iron caused by
peripartum cardiomyopathy 13 days postpartum, thus it is not clear
whether this death was directly caused by the study medication
(Van Wyck 2007). A corresponding author from one other study
reported that no women died (Guerra 2012) (risk ratio (RR) 2.95;
95% confidence interval (CI) 0.12 to 71.96; two RCTs; one event; 374
women; low quality evidence; Analysis 1.1). In the remaining studies
this information was not clear as per our definition in the Primary
outcomes section.

Fatigue

Fatigue was reported by two studies, and a meta-analysis was not
possible due to lack of data. One study reported a statistically
significant improvement in fatigue in the group receiving IV
treatment (see below) (Westad 2008). The other study showed no
di#erence in fatigue (see below) (Van Wyck 2007).

Van Wyck 2007 used the Fatigue Linear Analog Scale Assessment
(Portenoy 2006) for a mean total fatigue score. Westad 2008 used
the Fatigue Score (Chalder 1993), where the scores were reported as
mean change from baseline for physical, mental and total fatigue.
It was not possible to obtain standard deviations from Westad 2008
(standard deviations were only available for baseline data), and
thus we could not perform a meta-analysis. In both studies the
higher score indicated higher level of fatigue.
In the trial by Westad 2008, all women received oral iron aHer four
weeks. Results by weeks eight and 12 are described in Comparison
5.

In the published paper by Westad 2008, the authors state that
they found a statistically significant improvement in the 'physical
fatigue' and 'total fatigue' scores favouring the IV iron group at
four weeks with a P value of 0.02 for both scores. They found no
between-group di#erence in the 'mental fatigue' score.

Van Wyck 2007 provided raw means data on our request. There
was no statistically significant di#erences between groups at 14
days (short term) or 42 days (long term) (very low quality evidence;
Analysis 1.2; Analysis 1.3).
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Secondary outcomes

Anaemia symptoms

Anaemia symptoms (other than fatigue) were not reported.

Psychological well being

Psychological well being was reported by two studies (Van Wyck
2007; Westad 2008). Both used the SF-36 questionnaire, where
higher scores indicate better health state (Ware 2000). There was no
overall di#erence in psychological well being (see below).

It was not possible to carry out a meta-analyses as standard
deviations were only available for baseline data for the study by
Westad 2008. This study reported only on four out of eight SF-36
items. In the published report the authors found no significant
between-group di#erence at week four.

Van Wyck 2007 provided raw means on all eight items of the
SF-36, thus 'physical function', 'physical role', 'bodily pain', 'social
function', 'mental health', 'general health', 'vitality', and 'emotional
role'. From the additional data provided, we found no statistically
significant di#erence between the groups at 14 days (Analysis 1.4
to Analysis 1.11).

There was no di#erence in the occurrence of depression (Analysis
1.12).

Infections

Infections were analysed as a total for each group based on
the assumption that if anaemia can cause immune deficiency,
and bioavailable iron can supply microorganisms with nutrition,
infections could occur anywhere in body. The results were
divergent: In the study by Breymann 2008 infections were more
frequent in the IV iron group, whereas there was no di#erence in
the study by Van Wyck 2007. Our analysis found no statistically
significant di#erence in infections (RR 1.70; 95% CI 0.58 to 5.03;
three RCTs; 718 women; I2 72 %; T2 0.45; Chi2 3.56; P 0.06; very low
quality evidence; Analysis 1.13). We conducted a sensitivity analysis
to investigate the high level of heterogeneity in which the di#erence
remained statistically non-significant aHer we subtracted the study
causing heterogeneity (Analysis 14.1), and when we used fixed-
e#ect meta-analysis (Analysis 14.2).

Compliance

Compliance was reported in seven studies (Bhandal 2006;
Breymann 2008; Guerra 2012; Jain 2013; Van Wyck 2007; Verma
2011; Westad 2008). Bhandal 2006 and Guerra 2012 reported 100%
compliance in both groups. However, Guerra 2012 did not count the
remaining pills. In the study by Breymann 2008, compliance in the
group receiving IV iron was 99% and over 90% in the group receiving
oral iron. Westad 2008 reported a compliance of 95% specifically for
IV injections in the group receiving IV iron. The mean daily intake
of oral iron was 99 mg by week four, resulting in 50% compliance
in the oral group. Van Wyck 2007 reported a compliance of 98% in
the group receiving IV iron and 83.9% in the group receiving oral
iron. Jain 2013 reported the group receiving oral iron to have a
100% compliance confirmed by pill count, but compliance for the
group receiving IV iron was not specified. Verma 2011 mentioned
that compliance was better in the group receiving IV iron than in
the group receiving oral iron, but data were not available. Thus,
compliance was 95% to 100% for IV iron, and 50% to 100% for oral

iron (RR 1.17; 95% CI 1.01 to 1.35; five RCTs; 890 women, I2 90 %; T2
0.02; Chi2 38.44; P < 0.00001; Analysis 1.14).

Breastfeeding

Breastfeeding was not reported.

Length of hospital stay

Length of hospital stay was generally not reported. Verma 2011
noted that hospital stays were longer in the IV group, but data were
not available.

Adverse events during treatment

Three women experienced anaphylaxis or hypersensitivity, all of
whom received IV iron. However, there were few events and a
reliable absolute risk estimate could therefore not be calculated (RR
2.78; 95% CI 0.31 to 24.92; eight RCTs; three events; 1454 women
(767 in the IV arm versus 687 in the oral arm); I2 = 0%; low quality
evidence; Analysis 1.32.

One woman who received IV iron developed an arrhythmia during
iron infusion (Analysis 1.33).

There was a statistically significant di#erence in the risk of all
combined gastrointestinal (GI) adverse events favouring the group
receiving IV iron (RR 0.31; 95% CI 0.20 to 0.47; eight RCTs; 169 events;
1307 women; I2 = 0%; very low quality evidence; Analysis 1.15).

The GI symptoms that were significantly less frequent in the IV iron
group were: constipation (RR 0.21; 95% CI 0.11 to 0.39; six RCTs;
74 events; 1217 women; I2 = 0%; very low quality evidence; Analysis
1.16), nausea (RR 0.30; 95% CI 0.11 to 0.81; four RCTs; 22 events;
745 women; I2 = 0%; Analysis 1.17), GI pain (RR 0.18; 95% CI 0.04 to
0.83; four RCTs; 13 events; 543 women; I2 = 0%; Analysis 1.18), and
diarrhoea (RR 0.11; 95% CI 0.02 to 0.59; three RCTs; 14 events; 569
women; I2 = 0%; Analysis 1.19).

There was no di#erence for the occurrence of vomiting (RR 0.40;
95% CI 0.02 to 9.66; one RCT, 128 women; Analysis 1.20) or
dyspepsia (RR 0.36; 95% CI 0.04 to 3.20; two RCTs; 93 women;
Analysis 1.21).

In the group receiving IV iron we found an increased risk of
dysgeusia (distortion of the sense of taste) (RR 7.20; 95% CI 1.63
to 31.76; four RCTs; 13 events; 543 women; I2 = 0%; Analysis 1.22),
injection site discomfort (RR 4.72; 95% CI 1.03 to 21.54; four RCTs;
10 events; 702 women; I2 = 0%; Analysis 1.25), and flush (RR 9.00;
95% CI 1.18 to 68.81; two RCTs, eight events; 124 women; I2 = 0%;
Analysis 1.28).

There was no statistically significant di#erence between IV iron and
oral iron regarding other adverse events including headache (RR
1.93; 95% CI 0.87 to 4.29; four RCTs; 1124 women; I2 = 0%; Analysis
1.23), skin rash (RR 2.34; 95% CI 0.79 to 6.97; two RCTs; 489 women;
I2 = 0%; Analysis 1.26), muscle cramps (RR 6.05; 95% CI 0.74 to
49.68; two RCTs, 371 women; I2 = 0%; Analysis 1.29), and hepatic
involvement (RR 0.45; 95% CI 0.12 to 1.71; three RCTs; 996 women;
I2 = 51%; T2 0.70; Chi2 4.07; P 0.13; Analysis 1.24). In the analyses
for hepatic involvement there was high heterogeneity, therefore
we conducted a sensitivity analysis. The di#erence between groups
became statistically significant in favour of the IV group when
we removed the study causing heterogeneity (Breymann 2008)
(RR 0.22; 95% CI 0.06 to 0.75; two RCTs; 652 women; I2 = 0%;
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Analysis 14.3). The di#erence was statistically non-significant when
we changed to fixed-e#ect meta-analysis (Analysis 14.4).

Some adverse events were rare and reported only by one study.
We found no di#erence in these outcomes, which were urticaria
(reported as an isolated symptom and not as part of an allergic
reaction) (Analysis 1.27), unspecified pain (Analysis 1.30), and
unspecified serious adverse events (Analysis 1.31).

Red blood cell transfusions

There was no di#erence between groups the frequency of women
receiving blood transfusion as a "rescue treatment" (blood
transfusion rates) (RR 0.48; 95% CI 0.19 to 1.23; four RCTs; 18 events;
606 women; I2 = 0%; Analysis 1.34). For the trial by Westad 2008,
we assumed that the reported number of blood transfusions were
received within the first four weeks of treatment, which is clinically
most probable. However, this is not specified in the published
report. The number of units of RBCs transfused was not reported.

Discontinued study

One trial by Backe 2009 entitled 'A 6-week randomised, open
comparative, multi-centre study of IV ferric carboxymaltose
(Ferinject) and oral iron (Duroferon) for treatment of post partum
anaemia' with the trial identification number NCT00929409 was
identified. Based on the type of intervention this trial should have
been included in Comparison 1.
However, we were informed by the contact person for the trial that
"Our controlled trial “A 6-week randomised, open comparative,
multi-centre study of IV ferric carboxymaltose (Ferinject) and oral
iron (Duroferon) for treatment of post partum anemia” was stopped
because of slow progress, and the sponsor (Renapharma Vifor) then
unfortunately decided to terminate the trial".

We then repeatedly attempted to contract the sponsors for
preliminary results and the trial report made aHer discontinuation.
We never received a response from the company. This indicates a
high risk of publication bias (Bassler 2010).

Comparison 2: RBC transfusion versus non-intervention

Prick 2014 was the only trial comparing RBC transfusion to non-
intervention, i.e. other treatment at the clinician's discretion. The
trial included 519 women.

Primary outcomes

Maternal mortality

Mortality was not reported.

Fatigue

There was a small and transient, but statistically significant
between-groups di#erence in fatigue during the first week
favouring the group receiving RBC transfusions (see below).

Fatigue was measured by the Multidimentional Fatigue Inventrory
(MFI) (Smets 1995). We chose to report only on 'general fatigue',
which summarises the remaining domains domains: 'physical
fatigue', 'reduced activity', 'reduced motivation', and 'mental
fatigue'. High score indicates higher level of fatigue.

The authors provided raw means and standard deviations on our
request. However, they pointed out, that it would not be correct
to enter the results as raw means while not correcting for baseline

di#erences and mode of delivery. We chose to quote the data from
the manuscript, but also import and analyse the data provided by
the authors.
In the published report's table S1 (data corrected for baseline
di#erences), the authors found a statistically significant between-
groups di#erence in mean general fatigue at three days. There was
no significant di#erence between groups at six weeks.

The additionally provided data showed that the group receiving
RBC transfusions had significantly better scores than the non-
intervention group in general fatigue at three days (mean di#erence
(MD) -0.80; 95% CI -1.53 to -0.07; women 388; low quality evidence;
Analysis 2.1), but not at six weeks (low quality evidence; Analysis
2.2).

Secondary outcomes

Anaemia symptoms

Anaemia symptoms eliciting a RBC transfusion occurred in 28
women in the non-intervention group. However, the frequency
of anaemia symptoms (besides fatigue) was not systematically
reported for the remaining, non-transfused members of the non-
intervention group or for the RBC transfusion group (very low
quality evidence).

Psychological well being

Psychological well being improved significantly more in the group
receiving RBC transfusions (see below).

Psychological well being was registered using the SF-36
questionnaires (high score indicates better health state). We chose
to quote the SF-36 data from the manuscript, as well as to report the
additionally provided data at one week of follow-up.The published
report (Table S1) showed a statistically significant between-groups
di#erence in 'physical functioning', where scores were 5.5 points
lower at one week of follow-up in the non-intervention group, thus
favouring the group receiving RBC transfusions. When we entered
the additionally provided data we found a statistically significant
di#erence in physical functioning favouring the group receiving
RBC transfusions at one week (MD 5.67; 95% CI 0.84 to 10.50; 368
women; Analysis 2.3).

For social function there was a borderline statistically significant
di#erence at one week favouring the group receiving RBC
transfusions (MD 5.34; 95% CI 0.11 to 10.57; 369 women; Analysis
2.4). For the remaining items there was no statistically significant
di#erence at one week of follow-up (Analysis 2.5 to Analysis 2.10).
Thus, there was a discrepancy between the reported results and our
calculations of additionally provided data, but both sources find
e#ect in favour of RBC transfusions.

Infections

Infection rates were similar (RR 0.93; 95% CI 0.53 to 1.61; 519
women; moderate quality evidence; Analysis 2.11).

Compliance

Compliance to treatment was lower in the non-intervention group,
where 33 women did not comply with allocated treatment versus
seven in the RBC group (RR 1.11; 95% CI 1.06 to 1.17; 519 women;
Analysis 2.12).
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Breastfeeding

Breastfeeding rate at randomisation was 77% in both groups.
There was no statistically significant di#erence in breastfeeding
rate between groups at six weeks of follow-up (RR 0.91; 95% CI 0.78
to 1.07; 297 women; Analysis 2.13).

Length of hospital stay

Length of hospital stay was a median of two days in both groups.

Adverse events during treatment

There was no statistically significant di#erence in reported
adverse events, which were alloantibody formation (very low
quality evidence), rash, fever, thromboembolic events (low quality
evidence), parenteral iron intolerance, and transfusion reactions
(very low quality evidence) (Analysis 2.14 to Analysis 2.19).
Transfusion reactions (alloantibodies, fever) only occurred in
transfused participants, however, there was no systematical
investigation for the presence of new alloantibodies.

Red blood cell transfusions

In the RBC transfusion group, 251 women received transfusion,
seven refused. The total number of RBC units given was 517
(median: 2 units per woman; interquartile range 2-2). In the non-
intervention group 33 women received RBC transfusion and 88 RBC
units were given (median: 0 units per woman; interquartile range
0-0).

Comparison 3: Oral iron versus placebo

Oral iron was compared with placebo by three studies (Beard 2005;
Krauss 1972; Tam 2005). The study by Krauss 1972 had three study
arms. For this comparison we chose the study arm that received
tablet Eryfer containing ferrous sulphate, ascorbic acid and sodium
bicarbonate as the intervention arm (group S) and the placebo
arm (empty preparation) as the control arm. The remaining arm
received oral iron, magnesium oxide, yeast extract (see Comparison
4). The follow-up periods for the three studies were 30, 42, and 145
days and the trials did not report results at comparable time points.
The trials also reported on di#erent outcomes, as a result it was not
possible to perform meta-analyses for this comparison.

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms

Only one study, Tam 2005, reported on persistent anaemia
symptoms, but for both study groups combined. These were
dyspnoea (n = 6), palpitations (n = 6), chest discomfort (n = 3),
dizziness (n = 12), headache (n = 10).

Psychological well being

Psychological well being was significantly better in the placebo
group, shown by two di#erent tools (see below).

Psychological well being was reported by Beard 2005. The tools
used for the assessment were Digit Symbol Substitution test
(high score indicates better cognitive performance) (Hoyer 2004),
Edinburgh Postnatal Depression Scale (EPDS), where high scores
are associated with depression (Cox 1987), Spielberger State

Trait Anxiety Inventory (STAI), where high scores indicate higher
anxiety (Marteau 1992), and the Perceived Stress questionnaires,
where high scores indicate more stress (Cohen 1983). The Digit
Symbol Substitution evaluating cognitive performance showed no
di#erence between groups at 10 weeks (MD 0.0; 95% CI -2.76 to 2.76;
51 women, one RCT; Analysis 3.1). The EPDS test did not show any
statistical di#erence between groups at 10 weeks (MD 0.10; 95%
CI -0.86 to 1.06; 51 women, one RCT; Analysis 3.2). The STAI tool
showed no di#erence at 10 weeks (MD -0.40; 95% CI -3.18 to 2.38; 51
women, one RCT; Analysis 3.3). The Perceived Stress questionnaire
showed a statistically significant di#erence favouring the placebo
group at 10 weeks (MD 4.10; 95% CI 1.70 to 6.50; 51 women, one
RCT; Analysis 3.4).

In the published report, the authors do not acknowledge the
findings listed above.

Infections

Infections were not reported.

Compliance

Compliance was not reported.

Breastfeeding

Tam 2005 reported on breastfeeding rates at two days postpartum,
with no statistically significant di#erence between groups (RR 0.82;
95% CI 0.58 to 1.17; 122 women; one RCT; Analysis 3.5).

Length of hospital stay

Length of hospital stay was not reported.

Adverse events

Adverse events were reported in two studies (Krauss 1972; Tam
2005). Tam 2005 reported only on one type of adverse events (back
pain) for each study group individually, with no di#erence between
groups (RR 0.66; 95% CI 0.42 to 1.03; one RCT, 53 events; 150
women; Analysis 3.6). The remaining adverse events were given for
both study groups combined. The authors stated that there was no
di#erence regarding nausea, vomiting, or constipation (Tam 2005).
Krauss 1972 reported that six women in each group had GI adverse
events such as constipation, low appetite, and morning sickness,
but the numbers of each adverse event were not reported (very
low quality evidence) (Analysis 3.7). No serious adverse events were
reported.

Red blood cell transfusions

Red blood cell transfusions were not reported.

Comparison 4: Oral iron, magnesium oxide and yeast extract
versus placebo

One study was included (67 women) in this comparison (Krauss
1972).

Primary outcomes

None of our primary outcomes were reported.
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Secondary outcomes

Anaemia symptoms, psychological well being, infections, compliance,
breastfeeding, length of hospital stay, blood transfusions

Not reported.

Adverse events

Di#erent types of GI adverse events were not reported separately.
Therefore, we analysed all GI symptoms as a whole for each group
and found a statistically significant di#erence favouring the placebo
group. Sixteen women in the intervention group had constipation,
anorexia, bloating and vomiting. Six women in placebo group had
constipation, low appetite and morning sickness (RR 2.75; 95% CI
1.23 to 6.16; one RCT; 22 events; 67 women; Analysis 4.1). No serious
adverse events were reported.

Comparison 5: IV iron and oral iron a4er four weeks versus
oral iron (week five to 12)

One study was included (117 women) (Westad 2008). Group A
received IV iron immediately aHer giving birth and started oral iron
aHer four weeks. Group B started receiving oral iron immediately
aHer delivery.

Primary outcomes

Maternal mortality

Maternal mortality was not reported.

Fatigue

In the published report, the authors state that 'physical fatigue'
improved significantly more in group A compared to group B. The
improvement was seen at week eight (P = 0.02) and at week 12
(P = 0.03). There was no di#erence between the groups in their
'mental fatigue' score. The 'total fatigue' score was significantly
better in group A at eight and 12 weeks (P = 0.02 at both time points).
Standard deviations were not available for fatigue at eight and 12
weeks; therefore we could not carry out a statistical analysis.

Secondary outcomes

Anaemia symptoms

Anaemia symptoms were not reported.

Psychological well being

There was no di#erence between groups in the SF-36 scores at week
eight according to the published report. Standard deviations were
not available for analysis.

Infections

Infections were not reported.

Compliance

Compliance to treatment with oral iron was assessed by counting
returned pills. Compliance was reported as less than 50% of the
recommended dose in both groups.

Breastfeeding

Breastfeeding was not reported.

Length of hospital stay

Length of hospital stay was not reported.

Adverse events

Adverse events did not di#er significantly between groups. These
were all GI symptoms, GI pain, constipation, diarrhoea, nausea,
dysgeusia (distortion of the sense of taste), flatulence, melena, or
headache (Analysis 5.1 to Analysis 5.9).

Red blood cell transfusions

We assumed that the RBC transfusions reported in this study were
given within the first four weeks (see Comparison 1).

Comparison 6: IV iron and oral iron versus oral iron

Two studies (112 women) were included (Breymann 2000; Perello
2014). One study administered placebo EPO in the intervention
arm (Breymann 2000) and the other study administered placebo
IV iron in the comparator arm (Perello 2014). Thus, as per the lack
of evidence for a substantial placebo e#ect (Hróbjartsson 2010)
and the similar active treatments in these two studies, we found
them comparable. Length of follow-up was two and six weeks,
respectively.

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms

One study evaluated anaemia symptoms by the number of patients
who scored the severity as being equal to or more than seven on the
Visual Analoge Scale (VAS) (higher score indicates higher severity)
(Perello 2014). There was no statistically significant di#erence
between groups at any time point (very low quality evidence;
Analysis 6.1 to Analysis 6.3).

Psychological well being

Psychological well being was measured using the EPDS (Cox 1987)
and the STAI (Marteau 1992) tools by Perello 2014. A clinically
significant EPDS score was defined as being equal to or more than
11. There was no statistical di#erence between groups at one week
of follow-up (Analysis 6.4).

Infections

Infections were not reported.

Lenght of hospitalisation

Lenght of hospitalisation was reported by Perello 2014 and did not
di#er between groups (Analysis 6.5).

Adverse events

Adverse events were given as the number of patients who scored
severity as being equal to or more than seven on the VAS in one
study (Perello 2014). There was no statistically significant di#erence
between groups at any time point (Analysis 6.6 to Analysis 6.8). The
other study reported that there were no serious adverse events,
including hypersensitivity or thromboembolic events (very low
quality evidence). Five cases of dysgeusia, three cases of warm
flushes and five cases of GI complaints were reported, but not by
group (Breymann 2000).

Red blood cell transfusions

Blood transfusion rates did not di#er between groups (Analysis 6.9).
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Comparison 7: Erythropoietin (regardless of route) and IV iron
versus IV iron

Two studies were included (80 women) (KraY 2011; Wagstrom
2007). For the study by Wagstrom 2007, which had three study arms,
we chose to compare group one (SC EPO 40,000 U + IV iron) and
three (IV iron), for optimal resemblance to the study by KraY 2011.
Arm two received SC EPO 20,000 U + IV iron (Comparison 8).

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms

Anaemia symptoms were not reported

Psychological well being

One woman developed postpartum depression (RR 0.33; 95% CI
0.01 to 7.72; one RCT; 40 women; Analysis 7.1)

Infections

Infection rates were similar (RR 2.00; 95% CI 0.72 to 5.59; two RCTs;
80 women; Analysis 7.2).

Compliance

Compliance was reported as 100% in both groups since no women
refused injections (KraY 2011; Analysis 7.3).

Breastfeeding

All women in both groups of one study breast fed (Analysis 7.4)
(KraY 2011).

Length of hospital stay

Length of hospital stay was not reported.

Adverse events

Adverse events did not di#er significantly between groups. These
were dysgeusia, flush, diarrhoea, headache, itching including
increased liver enzymes, dizziness, or thrombophlebitis (Analysis
7.5 to Analysis 7.11). There were no thromboembolic events.

Red blood cell transfusions

There was no di#erence between groups regarding blood
transfusion rate (RR 3.00; 95% CI 0.13 to 69.52; two RCTs; 80 women;
Analysis 7.12).

Comparison 8: Subcutaneous EPO 10,000 U two doses and IV
iron versus IV iron

We included one study (40 women) Wagstrom 2007, with three
study arms. For this comparison we used the arm that received SC
EPO 20,000 U + IV iron (group two) and IV iron (group three). The last
arm received SC EPO 40,000 U + IV iron (Comparison 7).

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms

Anaemia symptoms were not reported

Psychological well being

One woman developed postpartum depression (RR 0.33; 95% CI
0.01 to 7.72; one RCT; 40 women; Analysis 8.1)

Infection

Infection rates were similar (RR 0.75; 95% CI 0.19 to 2.93; Analysis
8.2).

Compliance, breastfeeding, length of hospital stay

Not reported.

Adverse events

There was no between-group di#erence for other adverse events
including headache, low blood pressure, diarrhoea, dizziness, or
itching with increased liver enzymes (Analysis 8.3 to Analysis 8.7).
There was no thromboembolic events.

Red blood cell transfusions

No women received RBC transfusions (Analysis 8.8).

Comparison 9: IV EPO, IV iron and oral iron versus IV iron and
oral iron

Three studies were included (Breymann 1996; Breymann 2000;
Lebrecht 1995). Two of them had three study arms. For the study
by Breymann 1996, we chose the groups receiving IV EPO + IV iron
+ oral iron (group three) and IV iron + oral iron (group one) for this
comparison. The remaining group received SC EPO + IV iron + oral
iron (Comparison 12). For the study by Breymann 2000, we chose
the group that received IV EPO + IV iron + oral iron (group one) and
the group that received IV placebo-EPO + IV iron + oral iron (group
two) for this comparison. The last group received oral iron alone
(Comparisons 6 and 13). The follow-up periods for the three studies
were between 14 and 42 days, with no common time point.

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms, psychological well being, infections, compliance,
breastfeeding, length of hospital stay

Not reported

Adverse events

All three studies reported that there were no serious adverse events
such as anaphylactic reactions or thromboembolic events. Leg
paraesthesia was the only adverse event reported by group, with
no statistically significant di#erence (RR 0.72; 95% CI 0.08 to 6.65;
two RCTs; two events; 76 women; I2 = 0%; Analysis 9.1). Two women
experienced a warm sensation during iron infusion, dysgeusia was
observed in 27 women and 10 women complained of a burning
sensation during EPO injection (Breymann 1996). There were five
cases of GI adverse events, five cases of dysgeusia and three cases
of warm flushes (Breymann 2000). However, these numbers were
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not given for each group, but were combined, thus it is unknown to
which study arm these women were randomised.

Red blood cell transfusions

No women RBC received blood transfusions (Breymann 1996;
Breymann 2000; Analysis 9.2).

Comparison 10: Subcutaneous EPO and oral iron versus oral
iron

One study was included (40 women) (Makrydimas 1998).

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms, psychological well being, infections, compliance

Not reported.

Breastfeeding

More women were breastfeeding in the EPO group (RR 1.90; 95% CI
1.21 to 2.98; Analysis 10.1). The time point for this observation was
not stated.

Length of hospital stay

Length of hospital stay was reported as a median with 11 days
(range six to 11) for 'EPO + oral iron' group and 14 days (range 11 to
19) for the oral group. The reason for the prolonged hospitalisation
was not given. The available data were not su#icient to perform a
statistical analysis.

Adverse events

Adverse events including GI symptoms were not reported.

Red blood cell transfusions

Two women in the oral group showed haemodynamic instability
and received blood transfusions (RR 0.20; 95% 0.01 to 3.92; Analysis
10.2).

Comparison 11: IV EPO versus IV placebo

One study was included (71 women) (Meyer 1995).

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms

Anaemia symptoms were not reported

Psychological well being

According to the study authors, there was no statistically significant
di#erence between the groups regarding psychological well being,
which was measured using selected items from the 'Blues
Questionnaire' (low score indicates absence of blues) (Kennerley
1989) and the 'Self-report symptom inventory 90 [SCL-90-R]' (high
scores indicate high levels of unfavourable symptoms) (Schmitz
1999). Data were not eligible for analysis.

Infections, compliance, breastfeeding, length of hospital stay, adverse
events, red blood cell transfusions

Not reported

Comparison 12: Subcutaneous EPO, IV iron and oral iron
versus IV iron and oral iron

One study was included (60 women) (Breymann 1996). The study
had three study arms. For this comparison, we chose the arm
receiving SC EPO + IV iron + oral iron (group two) and IV iron + oral
iron (group 1). The remaining study arm received IV EPO + IV iron +
oral iron (Comparison 9).

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms, psychological well being, infections, compliance,
breastfeeding, length of hospital stay

Not reported

Adverse events

The study authors reported that there were no GI events,
anaphylactic reactions or serious adverse events. Two women felt
a warm sensation during iron infusion, 27 women experienced
dysgeusia and 10 women experienced a burning sensation during
EPO injection. However, these numbers were not provided per
group.

Red blood cell transfusions

No women received blood transfusions.

Comparison 13: IV EPO, IV iron and oral iron versus oral iron

One study was included (40 women) (Breymann 2000). The study
had three study arms. For this comparison, we used the arm that
received IV EPO + IV iron + oral iron (group one) and oral iron (group
three). The remaining study arm received IV placebo-EPO + IV iron
+ oral iron (Comparisons 6 and 9).

Primary outcomes

None of our primary outcomes were reported.

Secondary outcomes

Anaemia symptoms, psychological well being, infections, compliance,
breastfeeding, length of hospital stay

Not reported

Adverse events

The study reported that there were no serious adverse events,
including hypersensitivity or thromboembolic events. Five cases
of dysgeusia, three cases of warm flushes and five cases of GI
complaints were reported, but not by group.

Red blood cell transfusions

No women received blood transfusions.

Planned analyses

We used random-e#ects meta-analyses for all dichotomous
outcomes due to variation in length of treatment and dosages.
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We found important statistical heterogeneity in two meta-analyses
in Comparison 1, and therefore we performed a sensitivity analyses
for these, although the meta-analyses were based on secondary
outcomes.

Sensitivity analyses regarding trial design could not be performed
due to lack of blinding throughout the main comparison and the
other comparisons did not include enough studies for a meaningful
sensitivity analysis.
It was not meaningful to perform subgroup analyses as planned,
due to few included studies.

We did not produce a funnel plot as we had a maximum of eight
studies in any single meta-analysis.

'Summary of findings' tables

Please see Summary of findings for the main comparison; Summary
of findings 2; Summary of findings 3; Summary of findings 4;
Summary of findings 5; Summary of findings 6; Summary of
findings 7; Summary of findings 8.

D I S C U S S I O N

Summary of main results

This review included 22 studies with a total of 2858 women.
The majority of our analyses are based on a small number of
studies. Very few studies report on our primary outcomes of
maternal mortality and fatigue. The main results are summarised
in the ‘Summary of findings for the main comparison; Summary of
findings 2; Summary of findings 3; Summary of findings 4; Summary
of findings 5; Summary of findings 6; Summary of findings 7;
Summary of findings 8’.

Overview

For intravenous (IV) iron compared with oral iron, fatigue
significantly improved in the IV iron group in one of two studies.
There were no data on other anaemia symptoms. Psychological
well being was not significantly di#erent between groups. There
were very little or no data on breastfeeding and length of hospital
stay. Infection rates were not significantly di#erent between
groups. Maternal mortality was insu#iciently reported; however
there was one reported death due to cardiomyopathy in the IV
iron group. Also, one woman in the IV iron group developed
arrhythmia. Allergic reactions only occurred in the IV iron group, but
there was no statistically significant di#erence. Dysgeusia, injection
site discomfort, and flushes were only seen in women treated
with IV iron. Gastrointestinal symptoms such as constipation,
nausea, gastrointestinal (GI) pain and diarrhoea were far more
frequent with oral iron. Hepatic involvement was more frequent
in the orally treated group, however only aHer sensitivity analysis.
Compliance with treatment was lower in women treated orally,
possibly associated with the high frequency of GI symptoms. Blood
transfusion rates did not di#er significantly.

For red blood cell (RBC) transfusion compared with non-
intervention, there were no data on mortality. For fatigue
and psychological well being there was a transient, small but
statistically significant improvement favouring the RBC transfused
group. There was no di#erence in infection rates. More women in
the RBC transfusion group complied with the allocated treatment.
No di#erence was seen for breastfeeding, length of hospital

stay or reported adverse events, including transfusion reactions.
One woman developed erythrocyte alloantibodies as a result of
transfusion.

For oral iron compared with placebo, none of our primary outcomes
were reported. Psychological well being did not improve in the
treatment group. There was no di#erence in breastfeeding or
adverse events. No serious events were reported. Treatment
with oral iron with magnesium oxide and yeast extract showed
significantly more GI adverse events compared with placebo.

For IV iron with oral iron versus oral iron (weeks five to 12), mortality
was not reported. Fatigue improved more in the group initially
treated with IV iron. Compliance was equally poor in both groups.
There was no di#erence in reported adverse events. No serious
events were reported. We assumed that the RBC transfusions took
place within the first four weeks of this study.

For IV iron and oral iron versus oral iron, none of our primary
outcomes were reported. There were no serious adverse events.
Overall, there was no di#erence between groups.

For erythropoietin (EPO) with IV iron versus IV iron, none of
our primary outcomes were reported. There was no di#erence
regarding infections. All women breast fed. There was no di#erence
regarding adverse events. No serious events were reported. No
di#erence was seen regarding blood transfusions.

For IV EPO with IV iron and oral iron versus IV iron with oral iron,
none of our primary outcomes were reported. No serious adverse
events occurred. There was no di#erence in other adverse events.
No women received transfusions.

For subcutaneous (SC) EPO with oral iron versus oral iron alone,
none of our primary outcomes were reported. Significantly more
women breast fed in the EPO-treated group. The duration of
hospital stay was quite long in both groups. There was no di#erence
in transfusion rates.

For IV EPO versus IV placebo, none of our primary outcomes
were reported. There was no statistically significant di#erences
regarding psychological well being.

For SC EPO, IV iron and oral iron versus IV iron with oral iron, none
of our primary outcomes were reported. There were no serious
adverse events. No women received transfusions. Some women felt
a burning sensation during EPO injection.

For IV EPO, IV iron and oral iron versus oral iron, none of our primary
outcomes were reported. There were no serious adverse events. No
women received transfusions.

Across all our included studies, data on allergic reactions were
available from 1003 women who received IV iron treatment
(alone or combined with other treatment). Three of these women
developed an anaphylactic reaction.

Interpretation of study methods and results

Main comparison: IV iron versus oral iron

E<icacy

Intravenous iron is perhaps more e#ective in reducing fatigue than
oral iron, but this beneficial e#ect was only shown in one small
study, thus the amount of evidence is very limited and therefore the
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clinical significance remains uncertain. Other anaemia symptoms
were not evaluated. Thus, overall e#icacy of treatment can not be
concluded upon.

Harms of treatment

One maternal death occurred in the IV group due to peripartum
cardiomyopathy. Also, one woman developed arrhythmia during
IV iron infusion. Thus, two cases of serious cardiac adverse events
were observed. This has not previously been described as an
adverse e#ect of IV iron treatment, and no conclusions can be
drawn regarding a causal relationship. However, we suggest that
cardiac events be carefully monitored and described in all future
studies.

Anaphylaxis was reported in three women, all of whom had
received IV iron. Due to the low number of events, and the lack of
statistical power, our data do not prove that anaphylaxis or any
other serious adverse events are more frequently caused by IV iron
than by oral iron. However, a very high number of study participants
would be needed to rule out an association between IV iron and
anaphylaxis. Since anaphylaxis is a known side e#ect to IV iron, and
a dangerous and potentially fatal reaction, concerns were raised
by the French Medicines Agency due to a number of observed
cases. The European Medicines Agency therefore issued a safety
report (European Medicines Agency 2013) and a risk management
recommendation (European Medicines Agency 2013a) regarding
allergic reactions to IV iron. It was concluded that treatment with
IV iron carries a small risk of allergic reactions which can be life-
threatening.

Urticaria can be a manifestation of an allergic reaction and thus the
reported urticarial reactions may be included in the anaphylaxis
or evidence of hypersensitivity outcome with the proviso that
urticaria also can be caused by other factors.

Taste distortion (dysgeusia), injection site discomfort, and flushing
were symptoms associated with IV iron treatment. These reactions
are unpleasant but transient and not considered harmful. However,
it cannot be excluded that flushing and injection site discomfort
could be prodromes heralding more severe hypersensitivity
reactions, and they should be observed closely.

Gastrointestinal adverse events were far more frequent with oral
iron, both combined and specifically for constipation, nausea,
GI pain, and diarrhoea. This corresponds well with the general
knowledge and concern among clinicians that GI symptoms are
frequent, bothersome and may negatively a#ect compliance. This
means that the patients, who can not handle the adverse e#ects of
treatment are oHen not treated su#iciently. However, these are the
patients who probably are in most need of treatment and it is up
to the clinicians to trace this less tolerant subgroup of patients and
consider alternative treatment methods. The high compliance for
IV iron treatment may be explained by the fact that IV treatment was
administered in few doses by clinicians, in contrast to several self-
administered daily doses of oral iron over a period of several weeks.

For hepatic involvement, the results became statistically significant
in favour of IV treatment, when we performed a sensitivity
analysis. It is surprising that hepatic involvement was shown in
the oral group. We could not find any literature that supports
the association between oral iron and liver toxicity in humans.
However, this e#ect of oral ferrous sulphate is described in rats
(Toblli 2008; Toblli 2013). It should be noted, that the two studies

included in the sensitivity analysis for hepatic involvement had
an almost five times higher weekly dose of oral iron, than the
study which caused heterogeneity. These findings suggest a dose-
response relationship between oral ferrous sulphate and toxic liver
e#ect. This was a rare finding, however it may be more frequent
since liver function was not measured in all studies. Also. most
studies with an IV iron arm excluded participants with known
liver disease. Therefore, there is a population selection favouring
women with a healthy liver also in the oral arm of these studies.
Further research is needed to investigate the e#ect of ferrous
sulphate on liver function.

We found high heterogeneity for infection suggesting uncertainty of
the result. For infections it was not possible to predict with certainty
which study was more likely to cause the heterogeneity. However,
we know that the study by Breymann 2008 caused heterogeneity
in the meta-analysis for hepatic involvement, and that it had a
high level of attrition bias and that the randomisation method was
not described. The results for infections remained statistically non-
significant in the sensitivity analysis.

Other treatment modalities

For RBC transfusions compared with non-intervention data
(Comparison 2), a small and transient, but statistically significant
improvement was shown in fatigue and SF-36 data in favour of the
RBC treatment. The SF-36 data provided had very broad standard
deviations and our analysis of the raw means di#ered from what
was stated in the published report. However, both sources found
a statistically significant e#ect in favour of the RBC transfusions.
Whether the e#ect of RBC transfusion on fatigue and psychological
well being is clinically significant in haemodynamically stable
women with no severe anaemia symptoms is debatable, as the
small and transient gain in fatigue and psychological well being
scores must be balanced against potential severe side e#ects of RBC
transfusions. Also, alleviating relatively mild subjective symptoms
with an expensive treatment is not cost-e#ective (Prick 2014).

This study did not systematically report all anaemia symptoms
in the two groups. However, severe anaemia symptoms led to
RBC transfusion in 28 women randomised to the non-intervention
group. This illustrates the importance of registration and reporting
of anaemia symptoms as an outcome and the need to evaluate
them as an indication for transfusion, because the consequence of
these symptoms can trigger a potentially harmful treatment.

The trial was conducted in The Netherlands where the procedure
for blood transfusion, including screening and cross-matching
and administration is highly developed and thus safe. The same
lack of di#erence regarding infections, breastfeeding, length of
hospital stay, or adverse events may not be the same in a di#erent
setting, i.e. in low-income countries. One woman developed
alloantibodies aHer transfusion. Since there was no systematic
post-transfusion examination for newly formed alloantibodies
in all transfused participants, and since these antibodies oHen
have subtle or delayed clinical consequences in the weeks
following transfusion, the frequency is most likely underestimated.
Generally, the incidence of newly generated alloantibodies is
heavily dependent on the patient population, and the precise
incidence of antibodies elicited by postpartum transfusion is not
known. A recent study showed unexpected alloantibodies occur
in 3% of obstetric patients, and approximately one-third of these
cases were associated with haemolytic (breaking down of RBCs)
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disease of the newborn (Smith 2013). Even though antibodies as
a consequence of transfusion may only represent some of these
cases, they may potentially harm a future foetus, and thus have
significant consequences (Klein 2014).There was low compliance
in the non-intervention group which can be explained by the trial
design: If women allocated to the non-intervention group received
transfusion, e.g. due to secondary postpartum haemorrhage, they
automatically failed to comply with the allocated treatment,
whereas the women allocated to the RBC transfusion group had
no obvious reason to refuse transfusion aHer giving consent to
participate in the trial.

When comparing oral iron with placebo, it was not possible to
perform a meta-analysis due to insu#icient data. Also, the follow-up
periods were very di#erent and there were no common time points.
In assessment of psychological well being one test showed that
treatment actually reduced psychological well being compared
with placebo. However, the trial authors did not reach the same
conclusion. When evaluating measures such as psychological
well being it is important to use validated tools for the specific
population (i.e. postpartum women).

The women who started their postpartum period with an IV iron
infusion and were then supplemented with oral iron at four weeks
had significantly less fatigue than women who received oral iron
only from the beginning of the postpartum period. However, by the
end of this study the dropout rate was very high, and the population
was highly exposed to attrition bias, thus potentially selecting the
stronger and more healthy patients.

Data from one small study (Makrydimas 1998), indicated that
women were able to breastfeed more in the group treated with
EPO and oral iron compared with the oral iron group. This e#ect of
EPO has not been reported elsewhere. On the contrary, the study
of equal sample size by KraY 2011 showed that women treated
with EPO and IV iron had the same high breastfeeding rate as those
treated with IV iron alone. Thus, the di#erence in lactation rate seen
in Makrydimas 1998 was probably coincidental due to small study
material.

Handling fatigue and quality of life data

Fatigue and psychological well being are concepts very di#icult
to define and delimit from one another. Fatigue can be perceived
as a uni-dimensional phenomenon (Visual Analoge Scale (VAS)),
it can be subdivided into mental and physical aspects (Fatigue
Score), and it may even consist of additional dimensions (reduced
motivation and reduced activity), as seen in the Multidimentional
Fatigue Inventrory (MFI). These additional aspects of fatigue have
certain similarities to items in tools used to measure psychological
well being. Psychological well being as measured by SF-36 may
be influenced by a postpartum depression. As defined in the
International Classification of Diseases (ICD-10), one of the core
symptoms of depression is 'reduction of energy or increased
tiredness', or what is commonly understood as 'fatigue'. In fact, the
SF-36 contains questions specifically targeting disclosure of fatigue
symptoms summarised in the 'vitality' item. Thus, although we
defined fatigue and psychological well being as separate outcomes,
we acknowledge the complexity of these symptoms and the tools
developed to measure them. It is therefore in our opinion not
advisable to dissect the questionnaire data in an attempt to extract
purely fatigue-related results.

The assessment of health-related quality of life is highly subjective
and the tools developed to measure quality of life merely
translate feelings in to numbers which only approximate reality,
and statistical significance in calculation of scores does not
necessarily equal clinical significance. Therefore, it is perhaps more
informative and useful to establish a minimal clinically relevant
di#erence or threshold in scores above or below which a person
is confirmed to be experiencing a given condition or emotion (e.g.
Perello 2014).

For quality of life outcomes, we reported only the most relevant
time points. The intention was to limit the number of analyses to a
manageable amount of information and to avoid reporting on time
points too close to each other.

For psychological well being, we found the short-term time points
most important when comparing two treatment regiments, as it
is clinically relevant how quickly a given treatment can relieve
symptoms, and long-term di#erences are likely to be a#ected by
an unknown number of confounders and the anaemia would oHen
resolve over time due to physiological factors.

Discrepancy in statistical significance between raw means entered
into RevMan 2014 and the findings in the published reports can be
explained by the lack of adjustment calculations for additionally
provided data (Prick 2014). However, for published data this
explanation does not apply (e.g. Beard 2005).

Overall completeness and applicability of evidence

AHer including 22 studies, we had expected su#icient data to
perform a comprehensive meta-analysis on clinically relevant
outcomes for the e#icacy of di#erent treatment methods of
postpartum iron deficiency anaemia. In terms of treatment e#icacy,
the available literature provided surprisingly little information on
clinical outcomes. Instead, there was focus on surrogate outcomes,
such as laboratory values. We were surprised that only three
studies investigated fatigue, which we chose as a primary outcome,
because of its commonness in anaemic patients.

The identified studies provide an overall acceptable insight
on various harmful symptoms, although the reporting was
heterogeneous, the symptoms were some times di#icult to pool
and maternal mortality was rarely reported. We have learned that
anaphylaxis, the most feared complications of IV iron, is rare, and
we have confirmed that GI adverse events associated with oral iron
were common.

It might be di#icult to distinguish between symptoms of a condition
and adverse e#ects of a treatment. In theory, anaemia symptoms
should decrease over time, while adverse events increase due to
drug exposure. Researchers usually did not report the time at which
a symptom occurred. It is however important to report the time
point at which the patient experiences discomfort of any kind
(e.g. headache), to distinguish between symptoms of anaemia and
harmful e#ects of treatment. The studies did not agree on common
clinically relevant time points to collect data, which is important in
a meta-analyses.

Surprisingly, only three small studies investigated the e#ect of
oral iron versus placebo, one of which was conducted more
than 40 years ago. Cost of di#erent drugs and treatment vary
depending on the setting and thus can not be generalised. However,
it is certain that IV iron costs substantially more than oral iron
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(Khalafallah 2012) and infusion oHen require hospitalisation. When
investigating treatment of a condition, which is most likely to occur
in low-income settings where nutritional factors, longer periods
of breastfeeding and the number of pregnancies per woman may
di#er from those of high-income countries, special attention must
be drawn to types of treatment options available in these particular
settings, i.e. oral iron.

The majority of trials were conducted in high-income countries and
only in two reports was it specifically stated that the participants
derived from a low-income setting. This questions the external
validity of the results and clinicians should bear in mind that
women from di#erent settings may respond di#erently to the
same treatment. Women who live in low-income settings may
be more prone to malnutrition and infections. They may have
a lower degree of education and according to social standards
they may be expected to have more children. These factors may
a#ect compliance, adverse e#ects of treatment, management of
the adverse events (seeking help) and response to treatment.

Among the randomised studies eligible for inclusion in this review,
there was a substantial variation in trial design, and many trials
were small. This, along with the lack of clinical outcomes made it
very di#icult to pool data in meta-analyses.

Quality of the evidence

The body of evidence in this review does not allow a robust
conclusion on clinical e#icacy. The conclusion on harms is
more comprehensive, however, with serious limitations, especially
regarding maternal mortality.

When using the 'Risk of bias' tool, we found that the majority of
the included studies had high risk of bias in at least two domains.
Also, 11 studies did not describe the randomisation method. In
our experience this may disguise a serious selection bias (see
Characteristics of excluded studies for examples). Many contact
authors did not respond to our letters and potential violation of
research ethics remains undisclosed.

Using the GRADE approach, we downgraded the quality level of the
body of evidence based on the following reasons. The majority of
the studies were open-label and in some of the blinded studies it
was unclear whether the blinding was successful. Clinical outcome
measures, such as self-reported health and most adverse events,
are highly subjected to performance and detection bias. Some
outcomes are however less or not a#ected by the subjectivity of
the patient, for example infections with a rise in body temperature,
elevated liver enzymes and mortality. A large proportion of the
included studies had a high dropout rate (especially with oral
iron), suggesting an increased risk of attrition bias. Thus, the study
populations may have been selected if those who dropped out
represented a more vulnerable part of the population. In such
cases, it is important to report why the participants dropped out
and to perform intention-to-treat analyses.

Inconsistency was only substantial for two outcomes (hepatic
involvement and infections, Comparison 1) due to a high level of
heterogeneity, which was addressed through sensitivity analyses.

We did not experience di#iculties regarding indirectness.

Imprecision was however a common problem due to small sample
sizes and broad confidence intervals, which naturally lowers our
confidence in the e#ects.

Risk of reporting bias was high. Many studies did not report harmful
e#ects, i.e. maternal mortality or survival even though this must
be considered a fundamental knowledge, when testing the safety
of drugs. The lack of reporting on harms raises serious concern
that unfavourable events may have occurred, but not reported.
In several trials there was discrepancy between preplanned and
reported outcomes, which also indicates high risk of selective
reporting. Also, we are aware of one trial suitable for inclusion,
which was terminated prematurely by trial sponsors. This adds to
the high risk of reporting bias.

Potential biases in the review process

Our inclusion criteria was based on haemoglobin (Hb) values,
although we stated that inclusion criteria should be based on the
presence and severely of anaemia symptoms. However, because
the included studies chose to include patients based on Hb
values as inclusion criteria, we could not use anaemia symptoms
as inclusion criteria, as these were almost never systematically
screened for.

Due to a lack of details in the method sections of the included
studies, we may have pooled partly incompatible data, i.e. data
from di#erent time points during follow-up and di#erent dosages.
Also, we could not clearly distinguish adverse events of treatment
from anaemia symptoms.

We only reported outcomes prespecified for this review. Thus, the
e#ect of the interventions on laboratory values are not reported.

Some data were provided graphically in the published reports.
We consistently requested such data in numerical form along with
corresponding standard deviations. When authors did not respond,
we read the values from the graphs. However, the lack of data,
such as standard deviation, prevented us from carrying out certain
analyses.

Agreements and disagreements with other studies or
reviews

We only reported outcomes that we found clinically relevant.
The original version of this review (Dodd 2004) also reported on
laboratory outcomes (Hb and haematocrit (HCT)). The previous
review had the limitation that there were very few included studies.
In our review we tried to establish the clinical e#ect of treatment,
however this was hampered by the majority of the studies focusing
on laboratory values.

We identified several other review articles on treatment of anaemia,
including postpartum iron deficiency anaemia (Breymann 2010;
Khalafallah 2012; Milman 2011; Milman 2011a; Milman 2012).
Overall, the severity of anaemia, evaluation of treatment e#ect,
and the proposed treatments were all based on laboratory values
only. The search methods were not clearly described and thus we
assumed that the search was not systematic.

We identified one systematic review on safety and e#icacy of IV
iron therapy, which included some clinical outcome measures in
addition to Hb values (Litton 2013). However, this review was based
on all types of patients and did not perform a subgroup analysis on
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postpartum women. Their results may therefore not be applicable
for this specific population. The results showed an increased risk
of infections in the IV treated group, but no di#erence in mortality,
adverse events, or blood transfusions. The results on infections
could not be confirmed by our meta-analysis, but a similar trend
was seen and the lack of significance may be due to the lower
number of participants in our analysis.

One systematic review addressed prevention and treatment of
maternal anaemia and showed a lack of evidence regarding
treatment of anaemia in the postnatal period and poor reporting of
clinical outcome measures (Parker 2012).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

It remains uncertain whether intravenous (IV) iron is superior to oral
iron in terms of improving fatigue. Intravenous iron is much more
expensive than oral iron and generally requires hospital admission
or similar. Intravenous iron appears to carry a high compliance.
However, safety of IV iron is not fully disclosed, as maternal
mortality was insu#iciently reported. Three allergic reactions and
two cardiac adverse events were observed, and more data on
harms are needed. Due to the sparse amount of evidence on clinical
outcomes, it remains unclear whether IV iron therapy is clinically
e#ective in treating the symptoms of postpartum anaemia.

Treatment with red blood cell (RBC) transfusion slightly improved
fatigue, but this temporary e#ect was only shown by one study.
Besides the general risks of RBC transfusion for the mother,
the risk of antibody formation is particularly important as
certain post-transfusion antibodies may inhibit erythropoiesis and
cause haemolytic disease of the newborn in future fetuses. RBC
transfusion is expensive and in low-income countries there may
be a greater risk of donor-transmitted infections and blood group
incompatibility. Treatment with RBC transfusions to alleviate mild
or symptom-free anaemia in the stable patient should be weighed
against the known risks of blood transfusion.

We found no evidence of advantageous e#ects of oral iron
compared to IV iron or placebo, but oral iron did not have the
potentially life-threatening allergic reactions that IV iron did. Oral
iron treatment causes gastrointestinal (GI) adverse e#ects, which
can lead to a reduced quality of life and poor compliance. If
compliance is poor, the women may remain untreated and perhaps
start their next pregnancy while still being anaemic from the
previous one. Clinicians should bear in mind the potentially liver
toxic e#ect of ferrous sulphate, and this should be considered
before prescribing oral ferrous sulphate to women with known
hepatic disease.

We cannot make conclusions about erythropoietin (EPO) due to
lack of evidence but notice that there are alternative treatment
options in most cases. For the participants included in this review,
we did not find any evidence that questions the safety of EPO, but
this analysis is underpowered and the long-term e#ects remain
unknown.

The above mentioned treatment options have been tested in
various combinations in several studies. We did not find evidence
that favours one specific combination over others. However, the

studies that combined treatments were oHen standing alone and
o#ered limited information on clinical outcomes.

The 'normal range' for any laboratory test is determined by the
background population; some healthy people will fall outside
this arbitrary range and there are considerable fluctuations in
haemoglobin (Hb) levels during the puerperal period. Laboratory
values (i.e. Hb), should be used to confirm the diagnosis of
postpartum anaemia in the presence of anaemia symptoms. The
value of Hb in the absence of clinical symptoms of postpartum
anaemia is uncertain. Once the diagnosis of anaemia has been
established, treatment e#ect should primarily be measured as
relief of clinical symptoms.

Implications for research

AHer 40 years of research and 22 included studies on the
subject, we are still not able to make a clear statement on
how we should treat the clinical consequences of postpartum
iron deficiency anaemia. The reasons for this are trial quality,
the chosen interventions, the chosen outcomes and the many
di#erent study designs. Researchers tend to evaluate e#icacy
trough Hb values. The correlation between Hb levels and anaemia
symptoms in postpartum women has not yet been clarified. We
strongly encourage authors to choose clinically relevant outcomes,
using validated measuring tools. Researchers should distinguish
between anaemia symptoms and adverse e#ects of treatment to
evaluate the overall clinical e#ect. Also, researchers should choose
clinically relevant time points during follow-up. Studies should
report on survival and severe morbidity in all study participants.
Trials should be designed following the CONSORT Consolidated
Standards of Reporting Trials) guidelines in order to minimise
sources of bias.

We encourage future researchers to conduct more randomised
controlled trials on the treatment for postpartum iron deficiency
anaemia focusing on interventions such as oral iron and IV
iron treatment, comparing these with each other or placebo.
Multicentre trials with large populations are encouraged. Due to
the risk of irreversible adverse e#ects to mother and child, RBC
transfusion studies should be reserved for bleeding or severe
anaemia, and care should be taken to monitor all adverse e#ects,
including allo-immunisation. Also, it is of great importance to
investigate the long-term e#ects of any treatment on both mother
and child.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Single-centre, double-blind, randomised controlled trial involving iron deficient anaemic mothers and
a non-anaemic control group. Per protocol analysis. Follow-up was 9 months postpartum.

Participants 500 puerperal women were screened, and 95 were included. South African population with low socioe-
conomic status. 21 women were non-anaemic (control group). 64 anaemic women were randomised to
2 groups:
34 to the intervention group, 30 completed trial;
30 to the comparator group, 21 completed trial.

Inclusion criteria: Hb 90 - 115 g/L, and at least 2 of the following: MCV < 80 fL, TSAT < 15%, serum ferritin
< 12 µg/L.

Age between 18 and 30 years, primary caregivers, breastfeeding for the duration of the study, no chron-
ic diseases, and healthy by physical health screen. Gestation age > 38 weeks, birthweight > 2500 g,
no hospitalisation during the neonatal period, and Apgar scores consistent with normal intrauterine
growth and development.

Exclusion criteria: Hb < 90 g/L.

Interventions Intervention: oral ferrous sulphate 125 mg, oral vitamin C 25 mg and 10 μg folic acid daily for 6 months,
starting at inclusion 6-8 weeks postpartum. Total non-elemental iron dose ≈ 22,500 mg.

Comparator: oral vitamin C 25 mg and 10 μg folic acid daily for 6 months.

Outcomes Aim was to determine the association between mothers with postpartum iron deficiency anaemia and
behavioural changes and present the data on the effect of maternal iron deficiency anaemia on mater-
nal emotions and cognition. Specific preplanned outcome measures were not described.

Reported outcomes: Scores on EPDS, STAI, Perceived Stress, Raven’s test, and Digit Symbol.

Notes Source of funding: The ILSI Foundation. We only analysed the anaemic women, as per our inclusion cri-
teria. The authors did not respond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No method described.

Allocation concealment
(selection bias)

Low risk One person who was aware of the code did the allocation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Study was described as double-blind. However, it was not clearly described
who was blinded. Also, it was unclear whether there was an actual placebo pill,
or perhaps if all of the treatment components were dosed in 1 tablet.

Beard 2005 

Treatment for women with postpartum iron deficiency anaemia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

44

https://doi.org/10.1002%2F14651858.CD004222.pub2


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Same as for performance bias. If the patients were able to guess their treat-
ment group, this could have influenced the subjective scales used as outcome
measures for psychological well being.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High dropout rate, twice as many in placebo group. Reasons for dropout not
described.

Selective reporting (re-
porting bias)

High risk Intended aim investigated and reported. However, adverse events and mater-
nal mortality were not reported.

Other bias Low risk None known.

Beard 2005  (Continued)

 
 

Methods Single-centre open-label randomised controlled trial. Per protocol analysis. Follow-up period was 40
days.

Participants 44 puerperal anaemic women from the United Kingdom (socioeconomic conditions not described),
were randomised to 2 groups of 22. 1 woman from the comparator group dropped out due to sec-
ondary PPH.

Inclusion criteria: age > 18 years, Hb < 90 g/L.
Exclusion criteria: iron therapy during pregnancy, intolerance to iron derivatives, peripartum blood
transfusion, history of asthma, thromboembolism, seizures, alcohol or drug abuse, renal or hepatic
dysfunction.

Interventions Intervention: IV ferrous sucrose 200 mg (Venofer®) on day 2 and 4 postpartum. Total dose IV iron was
400 mg.

Comparator: oral ferrous sulphate 200 mg twice daily for 42 days. Total dose non-elemental iron was
16,800 mg.

Outcomes Preplanned outcomes were laboratory values. Compliance to treatment and adverse events during
treatment were reported.

Notes Source of funding was not stated. Authors did not respond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation.

Allocation concealment
(selection bias)

Low risk Opaque, sealed envelopes were prepared and marked with a sequential nu-
merical code by an independent person. After obtaining consent, the next con-
secutive envelope was opened by the recruiter, who was blinded to the enve-
lope preparation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Bhandal 2006 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Only 1 patient dropped out. However, no report on number of screened and
excluded patients prior to randomisation.

Selective reporting (re-
porting bias)

High risk Intended outcome measures reported. However, maternal mortality was not
reported.

Other bias Low risk None known.

Bhandal 2006  (Continued)

 
 

Methods Single-centre, open-label, randomised, controlled trial conducted in Switzerland. ITT analysis. Fol-
low-up was 6 weeks.

Participants 90 anaemic puerperal women were randomised into 3 groups of 30. Socioeconomic conditions were
not described.

Inclusion criteria: Hb < 100 g/L 48 to 72 hours after delivery, normal cardiac and renal function, oral iron
substitution during pregnancy.

Exclusion criteria: anaemia during pregnancy, peripartum infection, peripartum blood transfusion,
haematological disease, previous myelosuppressive medication, history of thromboembolism,
haemosiderosis, iron intolerance, or rheumatoid polyarthritis.

Interventions Intervention referred to rhEPO (intravenously in group 3, subcutaneously in group 2).

Group 1 (no EPO): IV ferric carboxymaltose (Ferrum Hausmann®) 100 mg single dose + oral combined
tablet containing iron sulphate 160 mg elemental iron and 0.7 mg folic acid daily for 42 days. Total ele-
mental iron dose was 6820 mg (non-elemental iron dose unknown).

Group 2: SC rhEPO (Eprex®) 300 U/kg as a single dose + IV ferric carboxymaltose (Ferrum Hausmann®)
100 mg single dose + oral combined tablet containing iron sulphate 160 mg elemental iron and 0.7 mg
folic acid daily for 42 days. Total elemental iron dose was 6820 mg. Total rhEPO dose depended on
weight, approximately 20,000 for a person weighing 70 kg.

Group 3: IV rhEPO (Eprex®) 300 U/kg as a single dose + IV ferric carboxymaltose (Ferrum Hausmann®)
100 mg single dose + oral combined tablet containing iron sulphate 160 mg elemental iron and 0.7 mg
folic acid daily for 42 days. Total elemental iron dose was 6820 mg. Total rhEPO dose depended on
weight, approximately 20,000 for a person weighing 70 kg.

Treatment was started from 48 to 72 hours after delivery.

Outcomes No preplanned outcome measures stated. Adverse events during treatment were reported.

Notes Source of funding was not stated. Adverse events of iron infusion were reported for the 3 groups com-
bined. Authors did not provide additional information on request.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No method described.

Breymann 1996 
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Allocation concealment
(selection bias)

Low risk Sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label - no EPO placebo. High risk for subjective outcomes such as ad-
verse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk It was not stated whether any women dropped out. The number of screened
and excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk No preplanned outcome measures stated. Maternal mortality was not report-
ed.

Other bias Low risk None known.

Breymann 1996  (Continued)

 
 

Methods Single-centre, randomised, controlled trial, conducted in Switzerland. ITT analysis. Follow-up was 14
days.

Participants 60 anaemic puerperal women (socioeconomic conditions not described) randomised into 3 groups of
20. No women dropped out.

Inclusion criteria: postpartum Hb < 100 g/L 24 to 72 hours postpartum.

Exclusion criteria: anaemia during pregnancy peripartum blood transfusion, anaemia from causes oth-
er than blood loss, history of thromboembolism, signs of infection, history of seizures, alcohol and/or
drug abuse, renal or hepatic dysfunction, previous myelosuppressive medication, haemosiderosis, his-
tory of iron intolerance, and rheumatoid polyarthritis.

Interventions Intervention referred to rhEPO (group 1).
Group 1: IV rhEPO (Eprex®) 300 U/kg daily for 4 days + IV iron sucrose (Venofer®) 200 mg daily for 2 days,
followed by oral treatment: tablet (Gynotardiferon ®, Robapharm) containing 80 mg elemental iron and
folic acid 0.35 mg daily for 10 days.
Total rhEPO dose depended on weight, 84,000 U for a person weighing 70 kg. Total elemental iron dose
was 1200 mg.
Group 2: IV rhEPO placebo (identical administration of physiological saline) + IV Iron sucrose (Venofer®)
200 mg daily for 2 days, followed by oral treatment: tablet iron sulphate (Gynotardiferon ®, Robapharm)
containing 80 mg elemental iron and folic acid 0.35 mg daily for 10 days on an empty stomach. Total el-
emental iron dose was 1200 mg.

Group 3: oral iron sulphate (Gynotardiferon ®, Robapharm) containing 80 mg elemental iron and folic
acid 0.35 mg daily for 14 days. Total elemental iron dose was 1120 mg.

Outcomes No preplanned outcome measures. Incidence and severity of serious or unusual adverse events were
recorded. Information on maternal mortality was extrapolated from the numbers of blood tests.

Notes Financial support from the University of Zurich. Authors did not provide additional information on re-
quest.

Breymann 2000 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No method described.

Allocation concealment
(selection bias)

Low risk Sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Low risk for groups 1 and 2 (EPO and placebo), where the patients appear to
have been blinded to what drug they received, but high in oral group. High risk
for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Oral group was not blinded. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No dropouts. However, the number of screened and excluded patients prior to
randomisation was not reported.

Selective reporting (re-
porting bias)

Unclear risk No preplanned outcome measures mentioned. Data on adverse events were
not group specific.

Other bias Low risk None known.

Breymann 2000  (Continued)

 
 

Methods Multicentre, open-label, randomised, controlled trial. Trial was conducted from June 2004 to August
2005 in 20 centres in Poland, Romania and Russia. Randomisation ratio was 2:1, stratified by country
and severity of anaemia. Efficacy analyses was both ITT and per protocol. Follow-up was 12 weeks.

Participants 824 puerperal anaemic women were screened, 349 were randomised:
231 women to the intervention group, where 227 represented the ITT group and 179 represented the
per protocol group;

118 women to the comparator group, where 117 represented the ITT group and 89 represented the per
protocol group.

Socioeconomic conditions were not described.

Inclusion criteria: Hb < 105 g/L.
Exclusion criteria: anaemia not caused by iron deficiency or haemorrhage.

Interventions Intervention referred to IV ferric carboxymaltose.

Intervention: IV infusion of ferric carboxymaltose (Ferinject®) at a maximum dose of 1000 mg iron over
15 min (15 mg iron/kg body weight if body weight < 66 kg) on day 1, with subsequent doses at 1-week
intervals until each patient's calculated total iron requirement was reached (up to 3 weekly infusions).
Patients' total iron requirement was calculated using the modified formula of Ganzoni.

Comparator: oral ferrous sulphate (Plastufer®) 100 mg twice daily for 12 weeks. Total non-elemental
iron dose was 16,800 mg.

Treatment was initiated within 7 days postpartum.

Breymann 2008 
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Outcomes Preplanned outcome measures were laboratory values, and safety of the mother and child. Infections
and compliance to treatment were reported.

Notes This study was supported by an unrestricted scientific grant from Vifor International Inc., Switzerland.
Authors did not provide additional information on request.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomised 2:1 ratio, method not described.

Allocation concealment
(selection bias)

Unclear risk Method not described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Unknown reason for consent withdrawal and high dropout rate may have led
to selection in the population.

Selective reporting (re-
porting bias)

High risk Intended outcomes reported. However, maternal mortality was not reported.

Other bias Low risk None known.

Breymann 2008  (Continued)

 
 

Methods Single-centre, open-label, randomised, controlled trial, conducted in Australia from 2009 to 2010. Per
protocol analyses. Follow-up was 6 weeks.

Participants Both pregnant and puerperal anaemic women. Originally 5950 women were screened. Of the postpar-
tum population 90 women were randomised into 2 groups:

37 to the intervention group, where 31 completed the trial;

53 to the comparator group, where 43 completed the trial.

This population came from a very low socioeconomic background (unemployment, teenage pregnan-
cies, (qualitative) nutritional deficiencies, migrants from the Asian Pacific region, Africa and the sub-
continent).

Inclusion: Hb < 110 g/L and ferritin < 12 μg/L either antepartum or within 72 hours postpartum, follow-
ing caesarian section and vaginal delivery with at blood loss > 500 mL.
Exclusion: other cause of anaemia, acute systemic infection, vitamin B12 or folate deficiency, hepatis,
HIV, severe asthma, allergy to iron, pre-treatment ferritin > 300, multiple pregnancy or high risk of pre-
mature birth.

Interventions Intervention referred to IV iron sucrose (Venofer®).

Froessler 2013 
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Intervention group (n = 31): IV iron sucrose 200 mg given twice with a minimum of 24 hours apart + oral
folic acid 600 μg daily for 42 days. Total iron dose was 400 mg.
Comparator group (n = 43): oral ferrous sulphate 250 mg containing 80 mg elemental iron twice daily
+ oral folic acid 600 μg daily for 42 days. Total elemental iron dose was 6720 mg. Total non-elemental
iron dose was 21,000 mg.

Treatment was initiated between days 1 and 3 postpartum.

Outcomes The aim was to determine if treatment could decrease the incidence of severe anaemia, and to mea-
sure if an increase in haematological indices was associated with a reduction in the rate of blood trans-
fusions and associated complications, as well as improvement in maternal and neonatal outcomes.

Severe adverse events were reported.

Notes The source of funding was not stated. The authors declare no conflict of interest. The author of this trial
provided additional information on request.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation was done through a telephone service.

Allocation concealment
(selection bias)

Low risk Allocation was conducted by a third party who was blinded to patient data.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The proportion of dropouts is similar in the 2 groups. However, the numbers
are high: 16.2% and 18.9%. The reason for dropout is lost to follow-up and de-
cline of further participation.

Selective reporting (re-
porting bias)

High risk Preplanned aim was investigated. However, mild to moderate adverse events
and maternal mortality were not reported.

Other bias Low risk None known.

Froessler 2013  (Continued)

 
 

Methods Single-centre, comparative, open-label, randomised trial, conducted in Spain between March 1 and
May 31, 2008. ITT analysis. Follow-up period was 6 weeks.

Participants 180 puerperal women were screened. 13 women were randomised into 2 groups:
6 women to intervention group A all of whom completed the trial;
7 women to comparator group B, 5 of whom completed the trial.

Socioeconomic conditions were not described.

Inclusion criteria: age > 18 years, Hb 70 to 100 g/L, and ferritin > 15 µg/L at 24 hours postpartum.

Guerra 2012 

Treatment for women with postpartum iron deficiency anaemia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

50



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Exclusion criteria: iron intolerance, anaemia not caused by iron deficiency, peripartum blood transfu-
sion, severe asthma and atopy, thromboembolism, alcohol or drug abuse, hepatitis B, C or HIV, infec-
tion, renal or hepatic dysfunction, no consent.

Interventions Intervention referred to IV iron sucrose (Venofer ®).

Intervention group A: IV Iron sucrose (Venofer ®) 200 mg on day 2 and 4 after delivery. Total iron dose
was 400 mg.

Comparator group B: oral ferrous sulphate (Tardyferon®) containing 200 mg twice daily before meals
for 42 days. Total dose of non-elemental iron was 16,800 mg.

Outcomes No preplanned outcomes. The aim of the study was to compare efficacy and safety between IV and oral
iron treatment. Maternal mortality, infections, compliance to treatment and adverse events during
treatment were registered.

Notes Source of funding not stated. Authors declare no conflict of interest. Trial authors provided unpub-
lished information and corrections to the published text on request. They reported an error in table 2
on page 193, where the values for group A and B are reversed. Table 3 is correct. The article is published
in Spanish.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk System based on random distribution of envelopes in 1:1 ratio.

Allocation concealment
(selection bias)

Low risk Sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 2 out of 7 in the comparator group dropped out. Although, the authors state
that dropout was unrelated to treatment, it is not specified what the exact rea-
sons were. It is therefore not possible to assess if the dropouts were in fact not
related to the trial.

Selective reporting (re-
porting bias)

Unclear risk No preplanned outcome measures stated.

Other bias Low risk None known.

Guerra 2012  (Continued)

 
 

Methods Single-centre, open-label, randomised (block randomisation), controlled trial conducted in India. Per
protocol analyses. Follow-up was 14 days.

Participants 46 women with postpartum anaemia were randomised into 2 groups:

Jain 2013 
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23 to the intervention group where 21 completed per protocol;

23 to the comparator group where 20 completed per protocol.

Socioeconomic conditions were not described.

Inclusion criteria: age > 18 years, Hb < 80 g/L within 48 hours postpartum.

Exclusion criteria: placenta previa, placental abruption, preeclampsia, clotting disorders, and peripar-
tum blood transfusion.

Interventions Intervention referred to IV iron sucrose.

Intervention: IV iron sucrose 300–600 mg divided into 3 doses every alternate day for 3 days. Total iron
dose was individually calculated.

Comparator: oral ferrous fumarate 300 mg daily for 14 days. Each dose contained 99 mg elemental iron.
Total elemental iron dose was 1386 mg. Total non-elemental iron dose was 4200 mg.

Treatment was initiated between 24 and 48 hours after delivery.

Outcomes No preplanned outcomes stated. The objective was to compare effectiveness of IV iron sucrose vs oral
ferrous fumarate in postpartum anaemia. Adverse events were reported.

Notes Source of funding was not stated. Trial authors did not respond to our request for further details.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation schedule.

Allocation concealment
(selection bias)

Unclear risk No method described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Low dropout rate. However, reason for dropout not known and number of
screened and excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk No preplanned outcome measures stated. Maternal mortality was not report-
ed.

Other bias Low risk None known.

Jain 2013  (Continued)

 
 

Methods Single-centre, open-label, randomised trial conducted in Switzerland. ITT analysis. Follow-up was 15
days.

KraL 2011 
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Participants 40 severely anaemic puerperal women were randomised 1:1 to 2 groups. There were no dropouts. So-
cioeconomic conditions were not described.

Inclusion criteria: prepartal Hb > 100 g/L, followed by severe postpartum anaemia, defined by a Hb < 85
g/L 24 to 48 hours after delivery.

Exclusion criteria: haematological, chronic inflammatory or malignant disease, cardiac or renal dys-
function, haemosiderosis, history of iron intolerance, peripartum blood transfusion.

Interventions Intervention referred to EPO.

Group 1 (Comparator): IV iron sucrose (Venofer®) 200 mg for 4 days. Total iron dose was 800 mg.

Group 2 (Intervention): IV rhEPO (Eprex®) 10,000 U for 4 days + IV iron sucrose (Venofer®) for 4 days.
Total EPO dose was 40,000 U. Total elemental iron dose was 800 mg.

Treatment started at the day of delivery.

Outcomes Preplanned outcome measures:
primary: proportion of patients not anaemic after 2 weeks;

secondary: laboratory values and identification of subgroups which benefit from additional rhEPO
treatment.

Maternal mortality was extrapolated as lack of dropouts. Infections, compliance to treatment, breast-
feeding and adverse events during treatment were also reported.

Notes Source of funding was not stated. Trial authors provided unpublished information on request.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Envelopes containing numbers randomly allocated to 1 of the 2 groups.

Allocation concealment
(selection bias)

Low risk Sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk There were no dropouts. However, the number of screened and excluded pa-
tients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

Low risk Preplanned outcomes were reported.

Other bias Low risk None known.

KraL 2011  (Continued)
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Methods Single-centre, single-blinded, randomised, controlled trial conducted in Germany. For each 3 women
with similar parity, pre-treatment Hb (± 0.3 g%) and age (± 3 years) 1 was allocated to each treatment
group. Analysis of laboratory values was done per protocol, analyses on harms was ITT. Follow-up was
30 days.

Participants 101 puerperal women were randomised to 3 groups:

34 to intervention group S, 32 completed trial;
34 to intervention group K, 32 completed trial;
34 to control group L, 33 completed trial.
Socioeconomic conditions were not described. Inclusion criteria were not described. Exclusion criteria
were former iron therapy or transfusion, malabsorption, massive bleeding, GI disease, thyroid disease.

Interventions Intervention referred to oral iron.

Group S: oral tablet Eryfer® containing 152 mg iron sulphate (elemental 50 mg), 222 mg ascorbic acid
and 84 mg sodium bicarbonate twice daily for 30 days. Total non-elemental iron dose was 9120 mg, to-
tal elemental iron dose was 3000 mg.

Group K: oral tablet containing 324 mg ferrous sulphate (elemental iron 102 mg), 25 mg magnesium ox-
ide and yeast extract containing vitamin B once daily for 30. Total non-elemental iron dose was 9720
mg, total elemental iron dose was 3060 mg.

Group L: oral tablet empty preparation containing 1 g of milk sugar twice daily for 30 days.

Outcomes No preplanned outcomes stated. Adverse events during treatment were reported.

Notes Source of funding was not stated. Hb values for inclusion in this study were not defined. In table 1 it is
shown, that the mean Hb in all groups was < 120 g/L prior to treatment. The table also shows a value
of ± s for each Hb measurement. Assuming that "s" is the standard deviation, pre-treatment Hb plus 2
standard deviations exceeds the value of 120 g/L, which is criteria for this review. However, the popula-
tion is small and not necessarily normally distributed. Thus, in theory the results can be skewed to the
leH and not contain any values above 120 g/L. Therefore we chose to include the study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Stratification based on parity, pre-treatment Hb (± 0.3 g%) and age (± 3 years).
However, the method of this sequence generation was not described.

Allocation concealment
(selection bias)

Unclear risk No method described

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The dose regiment for group K is different than that of group S and L. Thus,
the blinding of the patients was inadequate. High risk for subjective outcomes
such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk The blinding of the patients was inadequate. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Few dropouts. Reasons for dropout were reported. However, the number of
screened and excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk No preplanned outcomes measures stated. However, maternal mortality was
not reported.

Krauss 1972 
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Other bias Unclear risk The Hb value as a criteria for inclusion was not stated, thus the study may in-
clude non-anaemic women.

Krauss 1972  (Continued)

 
 

Methods Single-centre, double-blind, randomised controlled trial conducted in 1992 in Germany. Per protocol
analysis. Follow-up was 4 weeks.

Participants 36 puerperal anaemic women were randomised to 2 groups:
24 to intervention group, 23 completed the trial, 1 women dropped out due to leg paraesthesia;
12 to comparator group, all of whom completed the trial.

Socioeconomic conditions were not described.

Inclusion criteria: Hb < 90 g/L on 2nd day postpartum. Anaemia caused by childbirth or pregnancy,
healthy baby with gestational age of minimum 38 weeks.
Exclusion: other type of anaemia, caesarean section, other surgery, seizures, infections, cardiovascular
disease, thromboembolic disease, alcohol or drug abuse, blood transfusions, kidney or liver dysfunc-
tion.

Interventions Intervention referred to EPO.

Intervention: IV rhEPO 20,000 IU single dose + IV iron 400 mg (Ferrum Hausmann®) single dose + oral
iron 200 mg (Ferrum Hausman®) + folic acid 1 mg daily for 28 days (starting on second day). Total non-
elemental iron dose was 6000 mg.
Comparator: IV placebo EPO (unknown agent) single dose + IV iron 400 mg (Ferrum Hausmann®) + oral
iron 200 mg + folic acid 1 mg daily for 28 days (starting on second day). Total non-elemental iron dose
was 6000 mg.

Outcomes No preplanned outcome measures stated. Objective was to show if it is enough to use combined oral
and IV iron therapy for a quick correction of anaemia, or if it is necessary to supplement with EPO.

A brief comment on life quality (unsupported by data), and adverse events were stated. Maternal mor-
tality was extrapolated as lack of lost to follow-up.

Notes Authors did not respond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No method described.

Allocation concealment
(selection bias)

Unclear risk No method described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Placebo-controlled, double-blinded, however not stated who exactly was
blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk It is not stated how the personnel were blinded.

Lebrecht 1995 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Only 1 dropout. However, number of screened and excluded patients prior to
randomisation not reported.

Selective reporting (re-
porting bias)

High risk No statement of preplanned outcomes. The authors comment briefly on qual-
ity of life but method is not adequately described and the evaluation was not
supported by data.

Other bias Low risk None known.

Lebrecht 1995  (Continued)

 
 

Methods Single-centre randomised controlled trial, conducted in Greece. ITT analysis. Follow-up was 40 days.

Participants 40 puerperal anaemic women were randomised into 2 groups of 20 on the first day following delivery.
There were no dropouts. Socioeconomic conditions were not described.
Inclusion criteria: Age 19 to 44 years, Hb < 100 g/L on first day postpartum, no serious illness, no pre-
eclampsia. No exclusion criteria stated.

Interventions Intervention referred to EPO.

Intervention: SC injection rhEPO 200 IU/kg/day for 15 days, oral iron 200 mg/day for 40 days and folic
acid 5 mg/day for 40 days. Total rhEPO dose varied according to weight (3000 IU/kg for a person weigh-
ing 70 kg). Total non-elemental iron dose was 8000 mg.

Comparator: oral iron 200 mg/day and folic acid 5 mg/day for 40 days. Total non-elemental iron dose
was 8000 mg.

Outcomes Preplanned outcomes were subjective symptoms, the ability to lactate and psychological well being.
Length of hospital stay was reported. Maternal mortality was extrapolated as lack of dropouts.

Notes Source of funding was not stated. Improvement in psychological well being was a preplanned measure,
however no results were reported. Many of the results were reported as medians. Authors did not re-
spond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No method described.

Allocation concealment
(selection bias)

Unclear risk No method described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial, no method of blinding described. High risk for subjective out-
comes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes. However, low risk for maternal
mortality, irrespective of blinding.

Incomplete outcome data
(attrition bias) 

Low risk There were no dropouts, small study. However, the number of screened pa-
tients prior to randomisation was not reported.

Makrydimas 1998 
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All outcomes

Selective reporting (re-
porting bias)

High risk Psychological well being was planned to be investigated (mentioned in meth-
ods), but results are not reported, except an undocumented statement in dis-
cussion.

Other bias Low risk None known.

Makrydimas 1998  (Continued)

 
 

Methods Multicentre, double-blind, randomised, controlled trial conducted in 2 German centres from 1991 to
1992. Analysis appears to be per protocol. Follow-up was 5 days.

Participants 90 puerperal women were selected, 71 were randomised: 35 to the intervention group and 36 to the
placebo group. Socioeconomic conditions were not described.

Inclusion criteria: Hb < 100 g/L. Exclusion criteria were not stated.

Interventions Intervention referred to EPO.

Intervention: IV rhEPO (Eprex) 10,000 U twice with a 24-hour interval during the first 5 days postpartum.
Total EPO dose 20,000 U.

Comparator: IV placebo twice with a 24 hour interval during the first 5 days postpartum.

Outcomes Preplanned outcome measures were not specified. Objectives were to test the 2 hypotheses:
1) postpartum anaemia implies an additional stress; hence, women with postpartum anaemia suffer
more from maternity blues or distress than women with a "normal" postpartum Hb concentration;
2) treatment of postpartum anaemia with rhEPO reduces postpartum blues or distress.

Psychologic status was measured using 2 questionnaires; the “Blues Questionnaire” during the first 5
consecutive days postpartum and the “SCL-90-R”, used on the 5th day postpartum.

Notes Source of funding not stated. The data on psychological well being were not eligible for analysis due to
missing standard deviations. Authors did not respond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No method described.

Allocation concealment
(selection bias)

Unclear risk No method described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Trial was described as double-blinded and placebo-controlled, however it was
not stated who exactly was blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk It is not stated who of the personnel was blinded. Low risk for the subjective
questionnaire since the patients were blinded.

Incomplete outcome data
(attrition bias) 

High risk There was a high dropout rate of more than 20% caused by consent withdraw-
al or transferal of the child to an intensive care unit. These were excluded prior

Meyer 1995 
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All outcomes to randomisation. Unknown if the dropouts would have been equally distrib-
uted in intervention and placebo. Number of screened patients prior to ran-
domisation was not reported.

Selective reporting (re-
porting bias)

High risk Intended objectives were investigated and reported. However, adverse events
and maternal mortality were not reported.

Other bias Low risk None known.

Meyer 1995  (Continued)

 
 

Methods Multicentre, open-label, randomised, controlled trial, conducted in 2009 in 2 centres in Pakistan. Per
protocol analysis. Follow-up was 40 days.

Participants 86 women were recruited to the trial, 80 were randomised into 2 groups of 40. 76 of the women had a
caesarean section. Socioeconomic conditions were not described.

Inclusion criteria: Hb < 90 g/L, ferritin < 15 μg/dL at 24 to 48 hours postpartum.
Exclusion: intolerance to iron derivatives, peripartum blood transfusion, history of asthma, throm-
boembolism, seizure, alcohol or drug abuse, infection, renal or hepatic dysfunction.

Interventions Intervention referred to IV iron sucrose.

Intervention: IV iron sucrose infusion 200 mg on day 2 and 4. Total iron dose was 400 mg.

Comparator: the women were advised to take oral ferrous sulphate 200 mg twice daily together with
meals for 42 days. Total non-elemental iron dose was 16,000 mg.

Outcomes No preplanned outcome measures stated. The aim was to compare the efficacy of IV ferrous sucrose vs
oral ferrous sulphate on postpartum iron deficiency anaemia. Adverse events during treatment were
reported.

Notes Source of funding not stated. Several errors were detected: adverse events were reported as twice as
many in the text (page 3) compared to Table 3. Unknown which data are correct. We chose to use the
lowest reported. The authors did not respond to our request for further details.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not described.

Allocation concealment
(selection bias)

Unclear risk Method not described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 

Low risk Low dropout rate. We assume that initial randomisation was 1:1, which would
make the 6 dropouts equally distributed among the groups. Reasons for

Mumtaz 2011 
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All outcomes dropout were non-compliance and complications. Number of screened and
excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk No preplanned outcome measures stated. Maternal mortality was not report-
ed.

Other bias High risk Several errors and inconsistencies were detected.

Mumtaz 2011  (Continued)

 
 

Methods Single-centre, double-blind, randomised controlled trial conducted from November 2005 to January
2008 in Barcelona, Spain. Per protocol analysis. Follow-up was 6 weeks.

Participants 103 puerperal women were screened, 72 of these were randomised into 2 groups of 36. 31 women in
the intervention group, and 29 women in the comparator group completed the trial.

Inclusion criteria: age > 18 years; postpartum haemorrhage or severe anaemia symptoms and Hb 60 to
80 g/L within the 48 hours after delivery. Written informed consent.

Exclusion criteria: antenatal chronic anaemia, infection, asthma, eczema, topical allergy, oral iron in-
tolerance, women with blood transfusion criteria (Hb < 60 g/L or intolerable symptoms of anaemia),
anaemia due to other causes than blood loss or iron deficiency, cirrhosis, hepatitis, elevation of liver
enzymes, overload or alteration in iron metabolism, hypersensitivity to IV iron, or unwillingness to par-
ticipate.

Interventions Intervention referred to IV iron sucrose.

Intervention: IV iron sucrose (Venofer) 200 mg daily for 2 days. Then 2 tablets of ferrous sulphate 525
mg (containing 105 mg of elemental iron per tablet) daily for 30 days. Total elemental iron dose was
6700 mg, total dose of non-elemental oral iron was 31,500 mg.

Comparator: IV NaCl 0,9% equal volume for 2 days. Then 2 tablets of ferrous sulphate 525 mg (contain-
ing 105 mg of elemental iron per tablet) daily for 30 days. Total elemental iron dose was 6300 mg, total
dose of non-elemental oral iron was 31,500 mg.

Outcomes Preplanned outcome measures:

primary: between-group-difference in the mean Hb and HCT at 6 weeks postpartum;

secondary: ferritin, iron-binding capacity, reticulocyte count, serum iron, and MCV. Longitudinal pro-
gression of Hb and HCT levels within groups. Clinical anaemic signs (pulse and blood pressure), and
symptoms (headache, fatigue, tinnitus, dyspnoea, palpitations, tingling, dizziness, nausea, and difficul-
ty in concentration). Levels of depression and anxiety.

Notes The trial was partially financed by J Uriach & Co. Information for this description is collected from trial
registry and the main report. Authors did not respond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation system.

Allocation concealment
(selection bias)

Low risk Sealed envelopes.

Perello 2014 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk An opaque perfusion system was used in both groups to avoid the identifica-
tion of the treatment received and maintain the double-blind nature of the
study. Thus, low risk for outcomes evaluated by the patients, such as adverse
events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk It is not stated whether persons who handled patient data were blinded. We
are only sure that the patients and the clinicians were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Lost to follow-up not equally distributed among groups (14% vs 8%).

Selective reporting (re-
porting bias)

High risk Intended outcomes (trial register and full report) are reported. However, ad-
verse events are pooled for each group, which makes it impossible to know
which adverse events occurred. Mortality is not mentioned and 8 patients
were lost to follow-up.

Other bias Low risk None known.

Perello 2014  (Continued)

 
 

Methods Multicentre, open-label, randomised, controlled trial, conducted from May 2004 to February 2011 in 37
centres in the Netherlands. ITT analyses. Follow-up was 6 weeks.

Participants 1011 puerperal women were screened, 521 were randomised into 2 groups:

259 to intervention group, 1 did not meet inclusion criteria, 258 represented the ITT population, 251
completed the trial per protocol;

262 to comparator group, 1 did not meet inclusion criteria, 261 represented the ITT population, 228
completed the trial per protocol.

The socioeconomic status of the population was considered above average based on education level:
non/low (3%), lower/senior secondary vocational education (51% to 56%), higher professional educa-
tion and university (41% to 46%). Participants were mainly of western ethnic origin (76% to 78%).

Inclusion criteria: Hb 48 to 79 g/L 12 to 24 hours postpartum, post partum haemorrhage (> 1000 mL
and/or a decrease in Hb > 19 g/L), good knowledge of the Dutch language.

Exclusion criteria: dyspnoea, syncope, tachycardia, angina pectoris and/or transient ischaemic attacks,
RBC transfusion administered within 12 hours of delivery, severe pre-eclampsia, severe infection, con-
genital haemolytic disease, compromised immunological status, malignancy, severe co-morbidity, and
death or critical condition of the neonate.

Interventions Intervention referred to RBC transfusion.

Intervention: At least 1 unit of RBCs with the aim to a Hb of at least 89 g/L.
Comparator: non-intervention. RBC transfusion was allowed if severe symptoms of anaemia devel-
oped or at their physicians’ discretion. Additional use of iron and/or folic acid supplementation accord-
ing to local protocol was allowed. Iron substitution was administered to 88% of the women in the non-
intervention group.

Outcomes Primary outcome: physical fatigue at day 3, measured with the Multidimensional Fatigue Inventory.

Secondary outcomes: remaining health related quality of life scores, general and mental fatigue scores
(from protocol), number of RBC units transfused, transfusion reactions, length of hospital stay, and
physical complications during follow-up.

Prick 2014 
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Data on breastfeeding and compliance were also reported.

Notes Source of funding: grants from the Landsteiner Foundation for Blood Transfusion Research (file num-
ber 0904) and Stichting Vrienden van de Bloedtransfusie (file number 1201005). Previous funding by
Sanquin Blood Supply Foundation, the Netherlands, and the Department of Obstetrics, Erasmus Med-
ical Centre, Rotterdam, the Netherlands.

The authors responded to our request for further detail. This trial was registered in ClinicalTrials.gov
(NCT00335023) and at the Dutch Trial Register (NTR335).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Web-based application for block randomisation with a variable block size of 2
to 8 women.

Allocation concealment
(selection bias)

Low risk Randomisation was performed through the study web site (www.studies-obsg-
yn.nl/womb); thus allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Differences in baseline characteristics of questionnaire responders vs non-re-
sponders (western ethnicity in 81% vs 54%, mean age 31 vs 28 years, median
blood loss 1500 vs 1150 mL).

Big difference in compliance to allocated treatment: 8 vs 34. The design of this
trial carries a high risk for selecting the study population.

Selective reporting (re-
porting bias)

High risk Intended outcomes reported. Maternal mortality was not reported.

Other bias Low risk None known.

Prick 2014  (Continued)

 
 

Methods Multicentre, open-label, randomised controlled trial, conducted from May 9, 2006 to December 27,
2006 in 28 centres in USA. Participants were stratified based on Hb, ferritin levels, and mode of delivery.
ITT analyses. Follow-up was 6 weeks.

Participants 291 anaemic puerperal women were randomised to 2 groups:
143 to the intervention group,where 138 competed the study, modified ITT population was 139 (72.7%
were Caucasian, 10.8% Hispanic, 15.8% African American, 0% Asian, 0.7% other);

148 to comparator group,where, 144 competed the study, modified ITT population was 147 (65.3%
were Caucasian, 13.6% Hispanic, 18.4% African American, 2% Asian, 0.7% other).

Socioeconomic conditions were not described, study population were of mixed ethnic origin.

Inclusion criteria: healthy women, Hb < 100 g/L 10 days or less postpartum on 2 or more laboratory
tests conducted at least 12 hours apart.

Seid 2008 
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Exclusion criteria: estimated blood loss > 1 litre 24 hours prior to randomisation, history of anaemia
other than iron deficiency anaemia or peripartum bleeding, current treatment with myelosuppres-
sive therapy or asthma therapy, recent blood transfusions, or EPO treatment within 3 months prior to
screening.

Interventions Intervention referred IV ferric carboxymaltose.

Intervention: IV ferric carboxymaltose (brand unknown) given weekly until individual calculated cu-
mulative dose was reached or a maximum of 2500 mg was administered. The maximum single weekly
dose was 15 mg/kg, not to exceed 1000 mg per dose.

Comparator: oral ferrous sulphate 325 mg (65 mg elemental iron) 3 times daily for 6 weeks. Total dose
of elemental iron was 8190 mg. Total dose of non-elemental iron was 40,950 mg.

Outcomes Preplanned outcomes were laboratory values and adverse events. Adverse events for participants who
were randomised to ferric carboxymaltose and withdrew from the study early were reported for 28
days after the last treatment.

Notes Trial funded by research grants from American Regent, Inc. Authors provided additional information on
request.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Centralised computer randomisation system.

Allocation concealment
(selection bias)

Unclear risk No method described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Low dropout rate, detailed flowchart which accounts for all dropouts. Howev-
er, reason for voluntary dropouts was not stated and the number of screened
and excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk Intended outcome measures reported. However, maternal mortality was not
reported.

Other bias Low risk None known.

Seid 2008  (Continued)

 
 

Methods Single-centre, double-blind, randomised, controlled trial, conducted from August 1998 to July 1999 in
China. Per protocol analysis. Follow-up was 6 weeks.

Participants 170 puerperal anaemic women were screened, 150 were included and randomised into 2 groups:
75 to the intervention group, 63 completed the trial per protocol,

Tam 2005 
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75 to the comparator group, 59 completed the trial per protocol. Socioeconomic conditions were not
described, ethnic origin was 76% to 81% Chinese, 19% to 24% Filippino.

Inclusion criteria: Hb 80 to 99 g/L 2 days postpartum.

Exclusion criteria: MCV < 80 fL, significant anaemia symptoms (tachycardia, severe dizziness, and short-
ness of breath), estimated blood loss > 500 mL.

Interventions Intervention referred to oral ferrous sulphate.

Intervention: oral ferrous sulphate 200 mg (65 mg elemental iron) 3 times daily for 42 days. Total dose
elemental iron was 8200 mg. Total dose non-elemental iron was 25,200 mg.

Comparator: placebo tablets containing lactose and drug binder 3 times daily for 42 days.

Outcomes No preplanned outcome measures stated. Aim was to determine effects of mild postpartum anaemia
and iron supplementation in women. Laboratory values, subjective evaluation of general well being
score on 4-point scale, anaemia symptoms, ability to lactate and adverse events during treatment were
reported.

Notes Source of funding was not stated. Placebo tablets contained lactose. Majority of Asian people are lac-
tose intolerant. This may have influenced GI adverse events.

In this trial anaemia symptoms in the anaemic group were compared to that of the non-anaemic group,
which did not describe the effect of treatment of the anaemic women.

Authors did not respond to the request on additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation table.

Allocation concealment
(selection bias)

Low risk Pharmacy responsible for randomisation, identical tablets.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Both patient and clinicians were blinded to the given treatment. However, in-
tervention group's stool turned black.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Assuming all parties involved in the trial were unaware of treatment, risk of
bias is low for all outcomes. However, women in the intervention group may
have been able to guess their allocation, as it was reported that their stool
turned black due to iron supplementation.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High dropout rate. Reason for dropout after randomisation was not described.

Selective reporting (re-
porting bias)

High risk No preplanned outcome measures stated. Aim was to determine effects of
mild postpartum anaemia and iron supplementation in women. Maternal mor-
tality was not reported.

Other bias Low risk None known.

Tam 2005  (Continued)
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Methods Multicentre, open-label, randomised, controlled trial conducted from February 8, 2005 to November
11, 2005 at 43 sites, including 40 in USA and 3 in Mexico. Per protocol analysis. Follow-up was 6 weeks.

Participants 660 women were screened, 361 were randomised to 2 groups:

182 to intervention group 168 completed the trial per protocol.
179 to comparator group, 169 completed the trial per protocol. Socioeconomic conditions were not
described, ethnic origin of the population was 46% to 52% Caucasian, 26% to 30% Hispanic, 19% to
22% African American and 2% to 3% other.

Inclusion criteria: Hb ≤ 100 g/L, use of acceptable contraception, enrolment within 10 days after deliv-
ery.

Exclusion criteria: previous non-adherence to oral iron therapy, history of anaemia from other causes
than iron deficiency or blood loss secondary to pregnancy or delivery, estimated blood loss > 100 mL
24 hours before randomisation, active severe infection, TSAT > 50 %, serum ferritin > 500 ng/mL, serum
creatinine > 2.0 mg/dL, serum transaminases > 1.5 times upper limit, untreated B12 or folate deficien-
cy; erythropoiesis-stimulating treatment within 3 months before screening, history of myelosuppres-
sive therapy, asthma under treatment, hepatitis, HIV, or hematologic disorder other than iron deficien-
cy.

Interventions Intervention referred to IV ferric carboxymaltose.
Intervention: IV ferric carboxymaltose (Injectafer®) was administrated with a maximum dose of 15 mg/
kg in a single day, not to exceed 1000 mg. If the total calculated dose exceeded 1000 mg, subsequent
doses were administered weekly until the total dose was received, up to a maximal total dose of 2500
mg. The total dose was calculated using Ganzoni formula. The mean total iron dose was 1403.1 mg.

Comparator: oral ferrous sulphate 325 mg (65 mg elemental iron) 3 times daily for 42 days. Total ele-
mental iron dose was approximately 8190 mg. Total dose of non-elemental iron was 40,950 mg.

Outcomes Preplanned outcome measures were the proportion of patients with improved quality of life. Maternal
mortality, fatigue, psychological well being, infections, compliance and adverse events during treat-
ment were reported.

Notes Supported by American Regent, Inc, the human drug division of Luitpold Pharmaceuticals, Shirley, New
York. The authors provided unpublished information and corrections to the published text on request.
They reported 3 errors in figure 1:

- ITT population in the IV iron group was corrected to 168;

- ITT population in the oral iron group was 169;

- In oral iron group 2 women had a Hb not less than 110 g/L at baseline.
Errors detected: Figure 1, figure 2C, text page 270.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised random number generation, blocked randomisation, interac-
tive voice response system.

Allocation concealment
(selection bias)

Low risk Computerised system.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Van Wyck 2007 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Different frequency of dropouts prior to dosing in the 2 groups. Discrepancy
between groups in reasons for dropout.

Selective reporting (re-
porting bias)

Low risk Preplanned outcome measures reported.

Other bias High risk Several errors detected in publication.

Van Wyck 2007  (Continued)

 
 

Methods Multicentre, randomised trial, conducted from January 2010 to July 2010 in 2 Indian centres. ITT analy-
sis. Follow-up was 30 days.

Participants 150 puerperal anaemic women were randomised to 2 groups of 75. No dropouts were reported.

Socioeconomic conditions were not described in detail. 93.3% of the women came from rural areas.

Inclusion criteria: Hb < 80 g/L 24 hours after delivery.

Exclusion criteria: anaemia from other cause than nutritional deficiency during pregnancy, im-
muno-compromised patients, terminal illness, severe cardiac, hepatic, renal, cerebrovascular, malig-
nant, or chronic uncontrolled systemic disease, other serious medical illness, allergy/reaction to iron
complex and unwillingness to participate.

Interventions Intervention referred to IV iron sucrose.
Intervention: IV iron sucrose 200 mg on day 1, 3 and 5. The total iron dose was 600 mg, calculated by
following formula: Weight (target Hb–actual Hb) 0.24 + 500 mg.

Comparator: oral ferrous sulphate 200 mg twice daily for 1 month. Total non-elemental was approxi-
mately 12,000 mg.

Outcomes Preplanned outcomes were laboratory values, quality of life, patient satisfaction, impact on cost and
hospital stay, blood transfusion frequency, impact on stress, depression and cognitive function, impact
on breastfeeding compared to oral iron therapy and recommendation of iron sucrose to postpartum
anaemic patients. Compliance and adverse events during treatment were also reported.

Notes Source of funding was not reported.

Two errors were detected in figure 2: first Hb value of oral iron does not correspond to text on page 68
(Haemoglobin Response); last Hb value for oral iron does not correspond to the graph, decimal error.

Total IV iron dose was listed both as a fixed dose of 600 mg, and as a weight-dependant dose calculated
by the Ganzoni formula.

On page 68 the authors state: "In oral group this mean rise of Hb was noted from 9.65 ± 0.88 gm/dl to
11.02 ± 1.02 gm/dl (p < 0.0001) in 30 days (Fig. 2)." These values cannot be found in figure 2.

Adverse events in oral group stated but their rate not given.

Authors did not respond to the request on additional information.

Risk of bias

Verma 2011 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Study claimed to be randomised in abstract, but not elsewhere, and no
method was described.

Allocation concealment
(selection bias)

Unclear risk No method described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Unclear description of participants, no mention of dropouts. Number of
screened and excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk No report on the following preplanned outcomes: patient satisfaction, quality
of life, cost of treatment, length of hospital stay, use of blood transfusion, im-
pact on stress, depression and cognitive function, lactation. Maternal mortali-
ty was not reported.

Other bias High risk Study offers limited amount of information and is difficult to evaluate. Several
errors detected.

Verma 2011  (Continued)

 
 

Methods Multicentre, open-label, randomised, controlled trial, conducted from November 1999 to May 2001 in 2
Swedish centres. Per protocol analysis. Follow-up was 14 days.

Participants 60 puerperal anaemic women were randomised to 3 equal groups of 20:

intervention: group 1 (20,000 U rhEPO), 15 completed the trial;

intervention: group 2 (10,000 U rhEPO), 19 completed the trial;

comparator: group 3, 16 completed trial.

Socioeconomic conditions were not described.

Inclusion criteria: age > 18 years, Hb < 80 g/L within 72 hours after delivery. All women had complicat-
ed deliveries: emergency caesarean, vacuum extractions, uterine explorations, lacerations or uterine
atony.

Exclusion criteria: malignant, infectious, epileptic, hypertensive, haematological, or cardiac disease,
rheumatoid arthritis, diseases treated with cytostatic drugs.

Interventions Intervention referred to EPO.
Intervention group 1: SC rhEPO (NeoRecormon®) 20,000 U on day 0 and 3 + IV iron sucrose (Venofer)
250 mg on day 0 and 200 mg on day 3. Total rhEPO dose was 40,000 U. Total IV iron dose was 450 mg.

Intervention group 2: SC rhEPO (NeoRecormon®) 10,000 U on day 0 and 3 + IV iron sucrose (Venofer) 250
mg on day 0 and 200 mg on day 3. Total rhEPO dose was 20,000 U. Total iron IV dose was 450 mg.

Wagstrom 2007 
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Comparator group: IV iron sucrose (Venofer) 250 mg on day 0 and 200 mg on day 3. Total IV iron dose
was 450 mg.

All women were advised to take supplementary iron, 100 mg daily, after 1 week. Doses were not regis-
tered, thus total iron dose is not known.

Outcomes The primary objective was to evaluate laboratory values. Infections and adverse events during treat-
ment were reported.

Notes Source of funding: Roche AB, Stockholm, Sweden and the Swedish Research Council, Karolinska Insti-
tutet.

Trial authors provided additional data on request. We included the discontinued patients in the analy-
sis of adverse events.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sequentially numbered envelopes.

Allocation concealment
(selection bias)

Low risk Sealed envelopes unknown to recruiter.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The patients who dropped out had significantly lower Hb than the rest.
Dropout rate was high. Authors provided reasons for dropout according to
treatment group. Infections (endometritis) were the most frequent reason for
dropout, potentially selecting the population. The number of screened and ex-
cluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk Outcomes for intended objectives were reported. In the original published
paper reason for dropout and serious complications was not given by group.
However this information was provided by trial author on request. Maternal
mortality was not reported.

Other bias Low risk None known.

Wagstrom 2007  (Continued)

 
 

Methods Multicentre, open-label, randomised, controlled trial, conducted from June 2004 to September 2006
in 5 Norwegian centres. Randomisasion according to the minimization method, controlling for age and
Hb at inclusion, parity and iron treatment during the third trimester. ITT analysis. Follow-up was 12
weeks.

Participants 128 puerperal women were randomised to 2 groups:
58 to intervention group, 56 completed by 4 weeks, 45 completed by 12 weeks;
70 to comparator group, 61 completed by 4 weeks, 48 completed by 12 weeks.

Westad 2008 

Treatment for women with postpartum iron deficiency anaemia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

67



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Totally, 117 women completed the first 4 weeks and 93 completed 12 weeks per protocol.

Socioeconomic conditions were not described.

Inclusion criteria: age 18 to 45, Hb 65 to 85 g/L.

Exclusion criteria: inability to read and understand the Norwegian language, prior commencement of
postpartum iron supplementation, clinically significant disease, serum creatinine > 130 µmol/L or con-
traindications for Venofer® or Duroferon®.

Interventions Interventions referred to IV ferrous sucrose.

Intervention: IV iron sucrose (Venofer®) 200 mg daily over 3 consecutive days. Total iron dose given IV
was 600 mg. After 4 weeks the women were given ferrous sulphate tablets containing 100 mg elemen-
tal iron twice daily from week 4 to week 12 postpartum. Total dose of elemental iron after 12 weeks was
11,800 mg.

Comparator: oral ferrous sulphate (Duroferon®) containing 100 mg elemental iron twice daily from in-
clusion until 12 weeks. Total dose of elemental iron was 5600 mg after 4 weeks and 16,800 mg after 12
weeks.

Treatment was initiated within 48 hours after delivery.

Outcomes Preplanned primary outcomes were laboratory values.

Secondary outcomes were quality of life measured by SF-36 and the Fatigue Score after 4, 8 and 12
weeks of treatment. Compliance to treatment and adverse events during treatment were reported.

Notes The trial was sponsored by Renapharma AB, the Swedish representative of the manufacturer of iron su-
crose (Venofer®). Trial authors provided unpublished information on request.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Internet-based central randomisation.

Allocation concealment
(selection bias)

Low risk Internet-based.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label trial. High risk for subjective outcomes such as adverse events.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label trial. High risk for most outcomes.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk There was a big difference in number of dropouts in the 2 groups at 4 weeks (2
vs 9) and thereby high risk of selection of population regarding all outcomes.
Dropout rate was very high 27% by the end of the trial. Number of screened
and excluded patients prior to randomisation was not reported.

Selective reporting (re-
porting bias)

High risk Intended outcomes reported. Reason for choosing 4 out of 8 scales from the
SF-36 was not explained. Maternal mortality was not reported.

Other bias Low risk None known.

Westad 2008  (Continued)
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dl: decilitre
EPDS: Edinburgh Postnatal Depression Scale
EPO: erythropoietin
fL: femtolitres
g: grams
g/L: grams per litre
GI: gastrointestinal
Hb: haemoglobin
HCT: haematocrit
HIV: human immunodeficiency virus
ITT: intention-to-treat
IU: international units
IV: intravenous
kg: kilograms
MCV: mean corpuscular volume
mg: milligrams
mL: millilitres
n: number
NaCl: Sodium chloride
PPH: postpartum haemorrhage
RBC: red blood cell
rhEPO: recombinant human erythropoietin
SC: subcutaneous
SCL-90-R: Symptom Checklist-90-Revised
SF-36: Short Form 36
STAI: State-Trait Anxiety Inventory
TSAT: transferrin saturation
U: units
vs: versus
µg/L: micrograms per litre
 

Characteristics of excluded studies [author-defined order]

 

Study Reason for exclusion

Breymann 2007 An observational cohort study, not randomised controlled trial.

Casparis 1996 Population consists of both women with anaemia during pregnancy and postpartum anaemia,
with no subgroup analyses.

Daniilidis 2011 Not a randomised trial. This was clear from authors response on requested method description:
"The patients were selected and placed to each group only according to their consent since from
135 women only 109 agreed to be treated with IV iron and the rest who refused intravenous treat-
ment were treated with oral supplements".

Danko 1990 It was not stated in the text that the women were randomised. Therefore, we do not consider this
trial a randomised controlled trial.

Dede 2005 It was not stated in the text that the women were randomised. Therefore, we do not consider this
trial a randomised controlled trial.

Giannoulis 2009 Not randomised controlled trial. This was clear from authors reply on requested method descrip-
tion. Authors used same allocation method as in the trial by Daniilidis 2011.

Haidar 2005 Study design did not define the postpartum period and the period for enrolment, most probably in-
cluding women who were enrolled more than 6 weeks postpartum, which conflicts with the review
author’s inclusion criteria.

Treatment for women with postpartum iron deficiency anaemia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

69



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Hashmi 2006 The study population consists of both pregnant and postpartum patients and subgroup analyses
were not reported.

Huch 1992 Quasi-randomised trial. The women were assigned treatment based on their name in alphabetical
order.

Mara 1999 It was not stated in the text of the translation that the women were randomised. Therefore, we do
not consider this trial a randomised controlled trial. Trial ID: 00264270 and 00413969.

Mara 2001 Population reported in the study included non-anaemic women. Trial ID 00328429 and 00324138.

Mitra 2012 This study has a non-anaemic control group which is therefore not relevant according to our pre-
defined criteria. The remaining 2 groups received the exact same treatment and are therefore not
comparable by intervention. The study investigates differences in screening strategies. It does not
compare the effect of different treatment regiments as we predefined for this review.

Osmond 1953 The intervention focuses on crude liver extract given intramuscularly, an intervention not accepted
for treatment of postpartum iron deficiency anaemia in current time.

Picha 1975 The study assessed the usefulness of iron therapy in prevention, not treatment, of postpartum
anaemia.

Zimmermann 1995 This report summarises three trials: Breymann 1996 (included), Huch 1992 and Zimmermann 1994
(excluded).

Zimmermann 1994 This trial does not have a control arm and is therefor not a randomised controlled trial.

Van Der Woude 2014 This study compares oral iron with folate supplementation with oral iron alone. In our review we
did not consider folate as an independent treatment of iron deficiency anaemia. In this study, fo-
late is the only difference between the two treatments and thus the study does not evaluate the ef-
fect of iron treatment.

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Multicentre, open-label, randomised controlled trial, conducted in Norway. Randomisation was
performed by use of opaque envelopes. Laboratory analyses were provided by a recognised
Swedish biochemical laboratory.

Participants 200 patients with postpartum anaemia, included within 48 postpartum. Hb 65 to 85 g/L.

Interventions Intervention: IV iron carboxymaltose (Ferinject) in a dose calculated by the Ganzoni formula.

Comparator: oral iron sulphate (Duroferon) 100 mg twice daily.

Outcomes Preplanned outcomes were laboratory values, fatigue (Fatigue Scale), quality of life (SF-36), post
partum depression, (Edinburgh Post Partum Depression Scale).

Notes The trial was initiated, partially conducted and then terminated by sponsor (Renapharma Vi-
for) because of slow progress (citation B. Backe). Trial registered in ClinicalTrials.gov (Trial ID:
NCT00929409). Renapharma was contacted March 7th and March 27th 2013 for a report of the trial
and reasons for discontinuation. However, no-one responded to our request.
Contact person for this trial intends to publish a paper based on the trial report and the results
from the incomplete study, which will be shared with the review authors in the future.

Backe 2009 
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g/L: grams per litre
Hb: haemoglobin
IV: intravenous
mg: milligrams
SF-36: Short Form 36
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Public Title of Study: Comparison of beneficial effects of IV iron with oral iron in treating anemia
following childbirth.

Scientific Title of Study: IV iron-sucrose complex versus oral iron in the treatment of postpartum
anemia.

Methods Computer-generated randomisation. Sequentially-numbered, sealed, opaque envelopes. Open-la-
bel trial.

Participants Women with anaemia in the postnatal period. Sample size: 100
Inclusion criteria: postpartum women between 18 and 45 year of age, irrespective of mode of de-
livery who are haemodynamically stable with moderate iron deficiency anaemia (Hb 60-80 g/L) and
serum ferritin < 15 μg/L at 24-48 hours after delivery.
Exclusion criteria: thalassaemic trait, peripartum blood transfusion, active PPH, allergy or intoler-
ance to iron preparation previously, evidence of sepsis, hepatic, cardiovascular, renal, thromboem-
bolic disorder.

Interventions Intervention: IV iron-sucrose injection 200 mg every alternate days until the total calculated dose is
given (method not described).

Comparator: oral ferrous sulphate tablet 200 mg (60 mg elemental iron) 3 times a day for 6 weeks.

Outcomes Primary outcomes: Hb, HCT, red cell indices, serum ferritin.
Secondary outcomes: side effects and complications.

Time points: 0, 7, 14, 40 days.

Starting date Date of first enrolment 02/10/2012.

Contact information Dr. Picklu Chaudhuri, associate professor, N.R.S Medical College, Kolkata

Phone: 9432277443

Fax: 22658179

Email: picklu.chaudhuri@gmail.com

User defined 1 CTRI Number: CTRI/2013/05/003624 [Registered on: 09/05/2013] Trial registered retrospectively.

Notes  

Chaudhuri 2013 

 
 

Trial name or title Intravenous iron isomaltoside 1000 administered by high single-dose infusions or standard med-
ical care for the treatment of fatigue in women after postpartum haemorrhage: study protocol for a
randomised controlled trial.

Holm 2015 
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Name in trial register: A randomized comparative, open-label study of IV iron isomaltoside 1000
(Monofer®) administered by high single dose in-fusions or RBC transfusion in women with severe
postpartum iron deficiency anaemia - P-Monofer-PP-02

Methods Single-centre, open-label, randomised comparative study.

Participants Estimated enrolment: 200

Inclusion criteria: PPH > 1000 mL, Hb 55 to 80 g/L, and signed informed consent.

Exclusion criteria: age < 18 years, multiple births, peripartum RBC transfusion, iron overload or
disturbances in utilisation of iron (e.g. haemochromatosis and haemosiderosis), hypersensitivi-
ty to parenteral iron or any excipients in the investigational drug products, history of active asth-
ma within the last 5 years or a history of multiple allergies, decompensated liver cirrhosis and
active hepatitis, HELLP syndrome, active acute infection assessed by clinical judgement, active
rheumatoid arthritis, history of anaemia caused by e.g. thalassaemia, hypersplenism or haemolyt-
ic anaemia (known haematologic disorder other than iron deficiency), not able to read, speak and
understand the Danish language, participation in any other clinical study where the study drug has
not passed 5 half-lives prior to the baseline, any other medical condition that, in the opinion of the
investigator, may cause the patient to be unsuitable for completion of the study or place the pa-
tient at potential risk from being in the study.

Interventions Intervention arm: IV iron isomaltoside 1000 (Monofer®) given as a single dose of 1200 mg.

Comparator arm: standard medical care. Standard medical Care is most often to recommend
women with PPH to continue oral iron supplementation as recommended during pregnancy or to
advise the participant to take 100 mg oral iron 1-2 times a day.

Outcomes Primary outcome measures: physical fatigue. The primary objective of this study is to compare ef-
ficacy of IV high single dose infusion of iron isomaltoside 1000 to standard medical care in women
with PPH evaluated as physical fatigue.
Secondary outcome measures: changes in fatigue symptoms and postpartum depression symp-
toms; changes in concentrations of Hb, plasma ferritin, plasma iron, plasma transferrin, transferrin
saturation, reticulocyte count, mean reticulocyte haemoglobin content, and haematology parame-
ters; breastfeeding, RBC transfusions, adverse drug reactions.

Other outcome measures: change in anaemia symptoms, change in GI symptoms.

Time frame for all outcome measures: from exposure to day 3, week 1, 3, 8 and 12 post-exposure.

Starting date Study start date: June 2013.

Estimated study completion date: Febuary 2015.

Contact information Correspondence: charlotteholm@dadlnet.dk

Department of Obstetrics, Juliane Marie Centre, Copenhagen University
Hospital, Rigshospitalet, Blegdamsvej 9, DK-2100 Kbh Ø Copenhagen,
Denmark

Pharmacosmos A/S

Clinical R & D
Telephone: +4559485959
Fax: +4559485962
Email: llt@pharmacosmos.com

User defined 1 Trial ID: NCT01895218; 2012-005782-12

Notes  

Holm 2015  (Continued)
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Trial name or title Use of Iron Isomaltoside 1000 (Monofer) in Postpartum Anemia.

Methods Open-label, randomised controlled trial.

Participants Estimated enrolment: 300 women.

Inclusion criteria: Hb < 100 g/L 24 to 48 hours after delivery.

Exclusion criteria: history of PPH, or significant blood loss in last 24 hours, history of allergy to iron
preparation, Hb < 70 g/L, sign and symptoms of cardiac failure, blood transfusion in last 3 months,
chronic liver diseases, increased creatinine.

Interventions Intervention: IV infusion of isomaltoside 1000 (Monofer), calculated according to Ganzoni formula.
Active comparator: oral ferrous sulphate 200 mg twice daily.

Outcomes Primary: to see the rise in Hb concentration of 2 g/dL or more, measured at day 14 and at 3 months.

Secondary: time required for rise in haemoglobin concentration. Both groups will be compared in
terms of time interval, to see the rise in Hb concentration.

Starting date May 2012.

Contact information Nazli Hossain, Dow University of Health Sciences.

User defined 1 Trial ID: NCT01628770.

Notes  

Hossain 2013 

 
 

Trial name or title Public title: A clinical trial to compare oral iron ferrous sulfate with newer intravenous iron (ferric
carboxymaltose) injection in patients of iron deficiency anemia in post delivery period

Scientific title: Comparison of ferric carboxymaltose injection with oral iron in treatment of post-
partum iron deficiency anemia - a randomized controlled clinical trial

Methods Open-label, randomised controlled trial. Computerised sequence generation for randomisation.

Participants Target sample size: 140 women. Age: 20 to 40 years.

Inclusion criteria: Women between 20 and 40 years of age, within 10 days of normal delivery with a
Hb between 7 and 10 g% and iron deficiency measured by PCV < 36%, MCV < 80 fl, MCH < 27 pg and
MCHC < 33 g/dL) with negative NESTROF test.

Exclusion criteria: Weight < 35 kg, puerperal pyrexia, known drug allergy or intolerance to iron ther-
apy, history of chronic medical illness (tuberculosis, asthma, liver diseases, kidney diseases, dia-
betes mellitus, hypertension, HIV infection), other anaemia treatment (blood transfusion, erythro-
poietin) within the last three months.

Interventions Intervention: Injection ferric carboxymaltose, calculated by dose not exceeding 1000 mg per infu-
sion.

Comparator: Ferrous sulphate tablet containing 60 mg elemental iron thrice a day for 6 weeks.

Outcomes Primary outcomes: Percentage of patients achieving Hb rise 3 g/dL from baseline at 3 and 6 weeks.

Suneja 2014 
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Secondary outcomes:

Percentage of patients achieving Hb 12 g/dL at 3 and 6 weeks.
Rise in Hb from baseline to 3 and 6 weeks.
Change in red cell indices and serum iron parameters from baseline to 6 weeks.
Recording the side effects in both the groups.

Starting date 1 November 2012

Contact information Dr Amita Suneja

Department of obstetrics and gynaecology, 110095 East, DELHI, India

Telephone: 9868399728

Email: amita_suneja@yahoo.co.in

Affiliation: UCMS & GTB Hospital

Dr Shikha

Dilshad Garden, 110095, Thiruvananthapuram, DELHI, India

Telephone: 9868399728

Email: shikha.pmch@gmail.com

Affiliation: UCMS & GTB Hospital

User defined 1 Trial ID: CTRI/2014/10/005099

Notes  

Suneja 2014  (Continued)

fL: femtolitres
GI: gastrointestinal
g/dL: grams per decilitre
g/L: grams per litre
Hb: haemoglobin
HCT: haematocrit (= PCV)
HELLP: haemolysis elevated liver enzymes and low platelets
IV: intravenous
kg: kilograms
MCH: mean corpuscular haemoglobin
MCHC: mean corpuscular haemoglobin concentration
MCV: mean corpuscular volume
mg: milligrams
NESTROF: Naked Eye Single Tube Red Cell Osmotic Fragility Test
PPH: postpartum haemorrhage
PCV: packed cell volume (= HCT)
pg: picograms
RBC: red blood cell
µg/L: micrograms per litre
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Comparison 1.   Intravenous iron versus oral iron

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Maternal mortality 2 374 Risk Ratio (M-H, Random, 95% CI) 2.95 [0.12, 71.96]

2 Fatigue - 14 days 1 322 Mean Difference (IV, Fixed, 95% CI) -3.30 [-8.04, 1.44]

3 Fatigue - 42 days 1 329 Mean Difference (IV, Fixed, 95% CI) -2.10 [-6.77, 2.57]

4 SF-36: Physical F(x) - 14
days

1 320 Mean Difference (IV, Fixed, 95% CI) 0.90 [-3.84, 5.64]

5 SF-36: Physical role - 14
days

1 321 Mean Difference (IV, Fixed, 95% CI) 3.50 [-2.03, 9.03]

6 SF-36: Bodily pain - day
14

1 321 Mean Difference (IV, Fixed, 95% CI) -0.70 [-6.00, 4.60]

7 SF-36: General health -
14 days

1 321 Mean Difference (IV, Fixed, 95% CI) 0.70 [-3.09, 4.49]

8 SF-36: Vitality - 14 days 1 321 Mean Difference (IV, Fixed, 95% CI) 0.90 [-3.64, 5.44]

9 SF-36: Emotional role -
14 days

1 321 Mean Difference (IV, Fixed, 95% CI) 1.10 [-4.06, 6.26]

10 SF-36: Social function -
14 days

1 321 Mean Difference (IV, Fixed, 95% CI) 1.0 [-4.08, 6.08]

11 SF-36: Mental health -
14 days

1 321 Mean Difference (IV, Fixed, 95% CI) -1.20 [-4.84, 2.44]

12 Depression 1 361 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.00]

13 Infections 3 718 Risk Ratio (M-H, Random, 95% CI) 1.70 [0.58, 5.03]

14 Compliance to treat-
ment

5 890 Risk Ratio (M-H, Random, 95% CI) 1.17 [1.01, 1.35]

15 All gastrointestinal
symptoms

8 1307 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.20, 0.47]

16 Constipation 6 1217 Risk Ratio (M-H, Random, 95% CI) 0.21 [0.11, 0.39]

17 Nausea 4 745 Risk Ratio (M-H, Random, 95% CI) 0.30 [0.11, 0.81]

18 Gastrointestinal pain 4 543 Risk Ratio (M-H, Random, 95% CI) 0.18 [0.04, 0.83]

19 Diarrhoea 3 569 Risk Ratio (M-H, Random, 95% CI) 0.11 [0.02, 0.59]

20 Vomiting 1 128 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.02, 9.66]

21 Dyspepsia 2 93 Risk Ratio (M-H, Random, 95% CI) 0.36 [0.04, 3.20]

22 Dysgeusia 4 543 Risk Ratio (M-H, Random, 95% CI) 7.20 [1.63, 31.76]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

23 Headache 4 1124 Risk Ratio (M-H, Random, 95% CI) 1.93 [0.87, 4.29]

24 Hepatic involvement 3 996 Risk Ratio (M-H, Random, 95% CI) 0.45 [0.12, 1.71]

25 Injection site discom-
fort

4 702 Risk Ratio (M-H, Random, 95% CI) 4.72 [1.03, 21.54]

26 Skin rash 2 489 Risk Ratio (M-H, Random, 95% CI) 2.34 [0.79, 6.97]

27 Urticaria 1 291 Risk Ratio (M-H, Fixed, 95% CI) 4.14 [0.47, 36.59]

28 Flush 2 124 Risk Ratio (M-H, Random, 95% CI) 9.00 [1.18, 68.81]

29 Muscle cramp 2 371 Risk Ratio (M-H, Random, 95% CI) 6.05 [0.74, 49.68]

30 Pain (not specified) 1 128 Risk Ratio (M-H, Fixed, 95% CI) 8.42 [0.44, 159.82]

31 Seriouse adverse
events (not specified)

1 291 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.26, 4.06]

32 Anaphylaxis or evi-
dence of hypersensitivity

8 1454 Risk Ratio (M-H, Random, 95% CI) 2.78 [0.31, 24.92]

33 Arythmia 1 90 Risk Ratio (M-H, Fixed, 95% CI) 4.26 [0.18, 101.86]

34 Red blood cell transfu-
sion

4 606 Risk Ratio (M-H, Random, 95% CI) 0.48 [0.19, 1.23]

 
 

Analysis 1.1.   Comparison 1 Intravenous iron versus oral iron, Outcome 1 Maternal mortality.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Guerra 2012 0/6 0/7   Not estimable

Van Wyck 2007 1/182 0/179 100% 2.95[0.12,71.96]

   

Total (95% CI) 188 186 100% 2.95[0.12,71.96]

Total events: 1 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.2.   Comparison 1 Intravenous iron versus oral iron, Outcome 2 Fatigue - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 164 31.4 (21.7) 158 34.7 (21.6) 100% -3.3[-8.04,1.44]

Favours intravenous iron 105-10 -5 0 Favours oral iron
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Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

   

Total *** 164   158   100% -3.3[-8.04,1.44]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

Favours intravenous iron 105-10 -5 0 Favours oral iron

 
 

Analysis 1.3.   Comparison 1 Intravenous iron versus oral iron, Outcome 3 Fatigue - 42 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 165 19.8 (21.1) 164 21.9 (22.1) 100% -2.1[-6.77,2.57]

   

Total *** 165   164   100% -2.1[-6.77,2.57]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.88(P=0.38)  

Favours intravenous iron 2010-20 -10 0 Favours oral iron

 
 

Analysis 1.4.   Comparison 1 Intravenous iron versus oral iron, Outcome 4 SF-36: Physical F(x) - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 163 78.4 (21.6) 157 77.5 (21.7) 100% 0.9[-3.84,5.64]

   

Total *** 163   157   100% 0.9[-3.84,5.64]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.37(P=0.71)  

Favours oral iron 2010-20 -10 0 Favours intravenous iron

 
 

Analysis 1.5.   Comparison 1 Intravenous iron versus oral iron, Outcome 5 SF-36: Physical role - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 164 64.6 (25.4) 157 61.1 (25.2) 100% 3.5[-2.03,9.03]

   

Total *** 164   157   100% 3.5[-2.03,9.03]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.24(P=0.22)  

Favours oral iron 2010-20 -10 0 Favours intravenous iron
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Analysis 1.6.   Comparison 1 Intravenous iron versus oral iron, Outcome 6 SF-36: Bodily pain - day 14.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 163 63 (23.9) 158 63.7 (24.6) 100% -0.7[-6,4.6]

   

Total *** 163   158   100% -0.7[-6,4.6]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.26(P=0.8)  

Favours oral iron 2010-20 -10 0 Favours intravenous iron

 
 

Analysis 1.7.   Comparison 1 Intravenous iron versus oral iron, Outcome 7 SF-36: General health - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 163 71.8 (17.3) 158 71.1 (17.3) 100% 0.7[-3.09,4.49]

   

Total *** 163   158   100% 0.7[-3.09,4.49]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.36(P=0.72)  

Favours oral iron 105-10 -5 0 Favours intravenous iron

 
 

Analysis 1.8.   Comparison 1 Intravenous iron versus oral iron, Outcome 8 SF-36: Vitality - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 164 55.6 (20.7) 157 54.7 (20.9) 100% 0.9[-3.64,5.44]

   

Total *** 164   157   100% 0.9[-3.64,5.44]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

Favours oral iron 105-10 -5 0 Favours intravenous iron

 
 

Analysis 1.9.   Comparison 1 Intravenous iron versus oral iron, Outcome 9 SF-36: Emotional role - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 164 78.2 (24.7) 157 77.1 (22.5) 100% 1.1[-4.06,6.26]

   

Total *** 164   157   100% 1.1[-4.06,6.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.42(P=0.68)  

Favours oral iron 105-10 -5 0 Favours intravenous iron
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Analysis 1.10.   Comparison 1 Intravenous iron versus oral iron, Outcome 10 SF-36: Social function - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 164 72.2 (23.1) 157 71.2 (23.3) 100% 1[-4.08,6.08]

   

Total *** 164   157   100% 1[-4.08,6.08]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

Favours oral iron 2010-20 -10 0 Favours intravenous iron

 
 

Analysis 1.11.   Comparison 1 Intravenous iron versus oral iron, Outcome 11 SF-36: Mental health - 14 days.

Study or subgroup Intravenous iron Oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Van Wyck 2007 164 73.5 (17) 157 74.7 (16.2) 100% -1.2[-4.84,2.44]

   

Total *** 164   157   100% -1.2[-4.84,2.44]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.52)  

Favours oral iron 105-10 -5 0 Favours intravenous iron

 
 

Analysis 1.12.   Comparison 1 Intravenous iron versus oral iron, Outcome 12 Depression.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Van Wyck 2007 0/182 1/179 100% 0.33[0.01,8]

   

Total (95% CI) 182 179 100% 0.33[0.01,8]

Total events: 0 (Intravenous iron), 1 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.49)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.13.   Comparison 1 Intravenous iron versus oral iron, Outcome 13 Infections.

Study or subgroup Oral iron Intra-
venous iron

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2008 25/227 4/117 41.99% 3.22[1.15,9.04]

Guerra 2012 0/6 0/7   Not estimable

Van Wyck 2007 24/182 22/179 58.01% 1.07[0.62,1.84]

   

Total (95% CI) 415 303 100% 1.7[0.58,5.03]

Total events: 49 (Oral iron), 26 (Intravenous iron)  

Heterogeneity: Tau2=0.45; Chi2=3.56, df=1(P=0.06); I2=71.88%  

intravenous iron 1000.01 100.1 1 oral iron
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Study or subgroup Oral iron Intra-
venous iron

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Test for overall effect: Z=0.96(P=0.34)  

intravenous iron 1000.01 100.1 1 oral iron

 
 

Analysis 1.14.   Comparison 1 Intravenous iron versus oral iron, Outcome 14 Compliance to treatment.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 22/22 22/22 23.41% 1[0.92,1.09]

Breymann 2008 225/227 105/117 24.4% 1.1[1.04,1.18]

Guerra 2012 6/6 7/7 13.25% 1[0.76,1.31]

Van Wyck 2007 178/182 150/179 24.19% 1.17[1.09,1.25]

Westad 2008 55/58 35/70 14.76% 1.9[1.49,2.42]

   

Total (95% CI) 495 395 100% 1.17[1.01,1.35]

Total events: 486 (Intravenous iron), 319 (Oral iron)  

Heterogeneity: Tau2=0.02; Chi2=38.44, df=4(P<0.0001); I2=89.59%  

Test for overall effect: Z=2.14(P=0.03)  

Favours oral iron 50.2 20.5 1 Favours intravenous iron

 
 

Analysis 1.15.   Comparison 1 Intravenous iron versus oral iron, Outcome 15 All gastrointestinal symptoms.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 5/22 7/22 13.74% 0.71[0.27,1.91]

Breymann 2008 8/227 12/117 16.52% 0.34[0.14,0.82]

Guerra 2012 0/6 3/7 2.2% 0.16[0.01,2.64]

Jain 2013 0/23 6/23 2.15% 0.08[0,1.29]

Mumtaz 2011 5/40 7/40 12.25% 0.71[0.25,2.06]

Seid 2008 5/143 24/148 14.8% 0.22[0.08,0.55]

Van Wyck 2007 11/182 43/179 24.64% 0.25[0.13,0.47]

Westad 2008 4/58 29/70 13.7% 0.17[0.06,0.45]

   

Total (95% CI) 701 606 100% 0.31[0.2,0.47]

Total events: 38 (Intravenous iron), 131 (Oral iron)  

Heterogeneity: Tau2=0.08; Chi2=9.18, df=7(P=0.24); I2=23.71%  

Test for overall effect: Z=5.45(P<0.0001)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Treatment for women with postpartum iron deficiency anaemia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

80



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.16.   Comparison 1 Intravenous iron versus oral iron, Outcome 16 Constipation.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2008 1/227 8/117 9.11% 0.06[0.01,0.51]

Guerra 2012 0/6 1/7 4.22% 0.38[0.02,7.93]

Mumtaz 2011 0/40 2/40 4.31% 0.2[0.01,4.04]

Seid 2008 0/143 16/148 4.95% 0.03[0,0.52]

Van Wyck 2007 6/182 20/179 49.3% 0.3[0.12,0.72]

Westad 2008 3/58 17/70 28.1% 0.21[0.07,0.69]

   

Total (95% CI) 656 561 100% 0.21[0.11,0.39]

Total events: 10 (Intravenous iron), 64 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=4.08, df=5(P=0.54); I2=0%  

Test for overall effect: Z=4.92(P<0.0001)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.17.   Comparison 1 Intravenous iron versus oral iron, Outcome 17 Nausea.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Guerra 2012 0/6 1/7 11.01% 0.38[0.02,7.93]

Mumtaz 2011 0/40 1/40 10.09% 0.33[0.01,7.95]

Seid 2008 2/143 3/148 32.23% 0.69[0.12,4.07]

Van Wyck 2007 2/182 13/179 46.68% 0.15[0.03,0.66]

   

Total (95% CI) 371 374 100% 0.3[0.11,0.81]

Total events: 4 (Intravenous iron), 18 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=1.74, df=3(P=0.63); I2=0%  

Test for overall effect: Z=2.37(P=0.02)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.18.   Comparison 1 Intravenous iron versus oral iron, Outcome 18 Gastrointestinal pain.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 0/22 0/22   Not estimable

Mumtaz 2011 0/40 1/40 22.52% 0.33[0.01,7.95]

Seid 2008 1/143 5/148 49.7% 0.21[0.02,1.75]

Westad 2008 0/58 6/70 27.77% 0.09[0.01,1.61]

   

Total (95% CI) 263 280 100% 0.18[0.04,0.83]

Total events: 1 (Intravenous iron), 12 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.38, df=2(P=0.83); I2=0%  

Test for overall effect: Z=2.2(P=0.03)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron
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Analysis 1.19.   Comparison 1 Intravenous iron versus oral iron, Outcome 19 Diarrhoea.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Mumtaz 2011 0/40 2/40 31.24% 0.2[0.01,4.04]

Van Wyck 2007 0/182 7/179 34.61% 0.07[0,1.14]

Westad 2008 0/58 5/70 34.15% 0.11[0.01,1.94]

   

Total (95% CI) 280 289 100% 0.11[0.02,0.59]

Total events: 0 (Intravenous iron), 14 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.29, df=2(P=0.87); I2=0%  

Test for overall effect: Z=2.57(P=0.01)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.20.   Comparison 1 Intravenous iron versus oral iron, Outcome 20 Vomiting.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 0/58 1/70 100% 0.4[0.02,9.66]

   

Total (95% CI) 58 70 100% 0.4[0.02,9.66]

Total events: 0 (Intravenous iron), 1 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.56(P=0.57)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.21.   Comparison 1 Intravenous iron versus oral iron, Outcome 21 Dyspepsia.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Guerra 2012 0/6 1/7 52.18% 0.38[0.02,7.93]

Mumtaz 2011 0/40 1/40 47.82% 0.33[0.01,7.95]

   

Total (95% CI) 46 47 100% 0.36[0.04,3.2]

Total events: 0 (Intravenous iron), 2 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=0.92(P=0.36)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron
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Analysis 1.22.   Comparison 1 Intravenous iron versus oral iron, Outcome 22 Dysgeusia.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 5/22 0/22 27.36% 11[0.64,187.67]

Mumtaz 2011 5/40 0/40 26.87% 11[0.63,192.56]

Seid 2008 2/143 0/148 24.02% 5.17[0.25,106.83]

Westad 2008 1/58 0/70 21.75% 3.61[0.15,86.98]

   

Total (95% CI) 263 280 100% 7.2[1.63,31.76]

Total events: 13 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.41, df=3(P=0.94); I2=0%  

Test for overall effect: Z=2.61(P=0.01)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.23.   Comparison 1 Intravenous iron versus oral iron, Outcome 23 Headache.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2008 6/227 2/117 25.31% 1.55[0.32,7.54]

Seid 2008 2/143 1/148 11.13% 2.07[0.19,22.58]

Van Wyck 2007 10/182 5/179 57.27% 1.97[0.69,5.64]

Westad 2008 1/58 0/70 6.28% 3.61[0.15,86.98]

   

Total (95% CI) 610 514 100% 1.93[0.87,4.29]

Total events: 19 (Intravenous iron), 8 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.23, df=3(P=0.97); I2=0%  

Test for overall effect: Z=1.62(P=0.11)  

Favours intravenous iron 20.5 1.50.7 1 Favours oral iron

 
 

Analysis 1.24.   Comparison 1 Intravenous iron versus oral iron, Outcome 24 Hepatic involvement.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2008 8/227 3/117 40.18% 1.37[0.37,5.08]

Seid 2008 2/143 9/148 35.47% 0.23[0.05,1.05]

Van Wyck 2007 1/182 5/179 24.35% 0.2[0.02,1.67]

   

Total (95% CI) 552 444 100% 0.45[0.12,1.71]

Total events: 11 (Intravenous iron), 17 (Oral iron)  

Heterogeneity: Tau2=0.7; Chi2=4.07, df=2(P=0.13); I2=50.86%  

Test for overall effect: Z=1.16(P=0.24)  

Favours intravenous iron 10000.001 100.1 1 Favours oral iron
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Analysis 1.25.   Comparison 1 Intravenous iron versus oral iron, Outcome 25 Injection site discomfort.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2008 5/227 0/117 27.69% 5.69[0.32,102.08]

Mumtaz 2011 1/40 0/40 22.94% 3[0.13,71.51]

Verma 2011 1/75 0/75 22.74% 3[0.12,72.49]

Westad 2008 3/58 0/70 26.63% 8.42[0.44,159.82]

   

Total (95% CI) 400 302 100% 4.72[1.03,21.54]

Total events: 10 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.33, df=3(P=0.95); I2=0%  

Test for overall effect: Z=2(P=0.05)  

Favours intravenous iron 20.5 1.50.7 1 Favours oral iron

 
 

Analysis 1.26.   Comparison 1 Intravenous iron versus oral iron, Outcome 26 Skin rash.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Van Wyck 2007 9/182 4/179 88.28% 2.21[0.69,7.06]

Westad 2008 1/58 0/70 11.72% 3.61[0.15,86.98]

   

Total (95% CI) 240 249 100% 2.34[0.79,6.97]

Total events: 10 (Intravenous iron), 4 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=1.53(P=0.13)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.27.   Comparison 1 Intravenous iron versus oral iron, Outcome 27 Urticaria.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Seid 2008 4/143 1/148 100% 4.14[0.47,36.59]

   

Total (95% CI) 143 148 100% 4.14[0.47,36.59]

Total events: 4 (Intravenous iron), 1 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron
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Analysis 1.28.   Comparison 1 Intravenous iron versus oral iron, Outcome 28 Flush.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 4/22 0/22 50.44% 9[0.51,157.78]

Mumtaz 2011 4/40 0/40 49.56% 9[0.5,161.86]

   

Total (95% CI) 62 62 100% 9[1.18,68.81]

Total events: 8 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=2.12(P=0.03)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.29.   Comparison 1 Intravenous iron versus oral iron, Outcome 29 Muscle cramp.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Mumtaz 2011 3/40 0/40 51.62% 7[0.37,131.28]

Seid 2008 2/143 0/148 48.38% 5.17[0.25,106.83]

   

Total (95% CI) 183 188 100% 6.05[0.74,49.68]

Total events: 5 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=1.67(P=0.09)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.30.   Comparison 1 Intravenous iron versus oral iron, Outcome 30 Pain (not specified).

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 3/58 0/70 100% 8.42[0.44,159.82]

   

Total (95% CI) 58 70 100% 8.42[0.44,159.82]

Total events: 3 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.42(P=0.16)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.31.   Comparison 1 Intravenous iron versus oral iron, Outcome 31 Seriouse adverse events (not specified).

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Seid 2008 4/143 4/148 100% 1.03[0.26,4.06]

   

Favours intravenous iron 1000.01 100.1 1 Favours oral iron
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Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 143 148 100% 1.03[0.26,4.06]

Total events: 4 (Intravenous iron), 4 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.05(P=0.96)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.32.   Comparison 1 Intravenous iron versus oral
iron, Outcome 32 Anaphylaxis or evidence of hypersensitivity.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 0/22 0/22   Not estimable

Breymann 2008 2/227 0/117 52.52% 2.59[0.13,53.46]

Froessler 2013 0/37 0/53   Not estimable

Jain 2013 0/23 0/23   Not estimable

Seid 2008 0/143 0/148   Not estimable

Van Wyck 2007 0/182 0/179   Not estimable

Verma 2011 1/75 0/75 47.48% 3[0.12,72.49]

Westad 2008 0/58 0/70   Not estimable

   

Total (95% CI) 767 687 100% 2.78[0.31,24.92]

Total events: 3 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=0.91(P=0.36)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 1.33.   Comparison 1 Intravenous iron versus oral iron, Outcome 33 Arythmia.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Froessler 2013 1/37 0/53 100% 4.26[0.18,101.86]

   

Total (95% CI) 37 53 100% 4.26[0.18,101.86]

Total events: 1 (Intravenous iron), 0 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron
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Analysis 1.34.   Comparison 1 Intravenous iron versus oral iron, Outcome 34 Red blood cell transfusion.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Bhandal 2006 0/22 1/22 8.85% 0.33[0.01,7.76]

Breymann 2008 1/227 0/117 8.61% 1.55[0.06,37.82]

Froessler 2013 0/37 1/53 8.71% 0.47[0.02,11.32]

Westad 2008 4/58 11/70 73.83% 0.44[0.15,1.31]

   

Total (95% CI) 344 262 100% 0.48[0.19,1.23]

Total events: 5 (Intravenous iron), 13 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.6, df=3(P=0.9); I2=0%  

Test for overall effect: Z=1.53(P=0.13)  

Favours intravenous iron 2000.005 100.1 1 Favours oral iron

 
 

Comparison 2.   Red blood cell transfusion versus no transfusion

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 General fatigue - 3 days 1 388 Mean Difference (IV, Fixed, 95% CI) -0.80 [-1.53, -0.07]

2 General fatigue - 6 weeks 1 318 Mean Difference (IV, Fixed, 95% CI) -0.25 [-1.22, 0.72]

3 SF-36: Physical functioning
- 1 week

1 368 Mean Difference (IV, Fixed, 95% CI) 5.67 [0.84, 10.50]

4 SF-36: Social function - 1
week

1 369 Mean Difference (IV, Fixed, 95% CI) 5.34 [0.11, 10.57]

5 SF-36: Physical role - 1
week

1 366 Mean Difference (IV, Fixed, 95% CI) 4.56 [-1.41, 10.53]

6 SF-36: Bodily pain - 1 week 1 368 Mean Difference (IV, Fixed, 95% CI) -2.0 [-5.90, 1.90]

7 SF-36: General health - 1
week

1 369 Mean Difference (IV, Fixed, 95% CI) 2.18 [-1.47, 5.83]

8 SF-36: Vitality - 1 week 1 369 Mean Difference (IV, Fixed, 95% CI) 1.88 [-2.01, 5.77]

9 SF-36: Emotional role - 1
week

1 368 Mean Difference (IV, Fixed, 95% CI) 4.37 [-4.51, 13.25]

10 SF-36: Mental health - 1
week

1 369 Mean Difference (IV, Fixed, 95% CI) 1.21 [-2.29, 4.71]

11 Infections 1 519 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.53, 1.61]

12 Compliance to treatment 1 519 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [1.06, 1.17]

13 Breastfeeding at six weeks 1 297 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.78, 1.07]

14 Erythrocyte alloantibody
formation

1 519 Risk Ratio (M-H, Fixed, 95% CI) 3.03 [0.12, 74.15]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

15 Rash 1 519 Risk Ratio (M-H, Fixed, 95% CI) 3.03 [0.12, 74.15]

16 Fever 1 519 Risk Ratio (M-H, Fixed, 95% CI) 5.06 [0.24, 104.84]

17 Thromboembolic events 1 519 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.14, 7.13]

18 Parenteral iron intoler-
ance

1 519 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.01, 8.24]

19 Transfusion reactions 1 519 Risk Ratio (M-H, Fixed, 95% CI) 7.08 [0.37, 136.41]

 
 

Analysis 2.1.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 1 General fatigue - 3 days.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 198 15.8 (4) 190 16.6 (3.4) 100% -0.8[-1.53,-0.07]

   

Total *** 198   190   100% -0.8[-1.53,-0.07]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.15(P=0.03)  

Favours RBC transfusion 42-4 -2 0 Favours non-transfusion

 
 

Analysis 2.2.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 2 General fatigue - 6 weeks.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 164 10.7 (4.5) 154 10.9 (4.3) 100% -0.25[-1.22,0.72]

   

Total *** 164   154   100% -0.25[-1.22,0.72]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.61)  

Favours RBC transfusion 21-2 -1 0 Favours non-transfusion

 
 

Analysis 2.3.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 3 SF-36: Physical functioning - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 190 44.9 (24.5) 178 39.3 (22.8) 100% 5.67[0.84,10.5]

   

Total *** 190   178   100% 5.67[0.84,10.5]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.3(P=0.02)  

Favours non-transfusion 52.5-5 -2.5 0 Favours RBC transfusion
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Analysis 2.4.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 4 SF-36: Social function - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 191 50.9 (26.4) 178 45.6 (24.9) 100% 5.34[0.11,10.57]

   

Total *** 191   178   100% 5.34[0.11,10.57]

Heterogeneity: Not applicable  

Test for overall effect: Z=2(P=0.05)  

Favours non-transfusion 52.5-5 -2.5 0 Favours RBC transfusion

 
 

Analysis 2.5.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 5 SF-36: Physical role - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 189 20.2 (29.4) 177 15.7 (28.9) 100% 4.56[-1.41,10.53]

   

Total *** 189   177   100% 4.56[-1.41,10.53]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.5(P=0.13)  

Favours non-transfusion 2010-20 -10 0 Favours RBC transfusion

 
 

Analysis 2.6.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 6 SF-36: Bodily pain - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 190 39.9 (18) 178 41.9 (20.1) 100% -2[-5.9,1.9]

   

Total *** 190   178   100% -2[-5.9,1.9]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.01(P=0.31)  

Favours non-transfusion 2010-20 -10 0 Favours RBC transfusion

 
 

Analysis 2.7.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 7 SF-36: General health - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 191 70.7 (17.1) 178 68.5 (18.6) 100% 2.18[-1.47,5.83]

   

Total *** 191   178   100% 2.18[-1.47,5.83]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

Favours non-transfusion 105-10 -5 0 Favours RBC transfusion
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Analysis 2.8.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 8 SF-36: Vitality - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 191 43 (19.6) 178 41.1 (18.5) 100% 1.88[-2.01,5.77]

   

Total *** 191   178   100% 1.88[-2.01,5.77]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.95(P=0.34)  

Favours non-transfusion 42-4 -2 0 Favours RBC transfusion

 
 

Analysis 2.9.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 9 SF-36: Emotional role - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 191 61.4 (41.7) 177 57.1 (45) 100% 4.37[-4.51,13.25]

   

Total *** 191   177   100% 4.37[-4.51,13.25]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.96(P=0.33)  

Favours non-transfusion 10050-100 -50 0 Favours RBC transfusion

 
 

Analysis 2.10.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 10 SF-36: Mental health - 1 week.

Study or subgroup RBC transfusion Non-transfusion Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Prick 2014 191 76.7 (16.3) 178 75.5 (17.8) 100% 1.21[-2.29,4.71]

   

Total *** 191   178   100% 1.21[-2.29,4.71]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.5)  

Favours non-transfusion 42-4 -2 0 Favours RBC transfusion

 
 

Analysis 2.11.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 11 Infections.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 22/258 24/261 100% 0.93[0.53,1.61]

   

Total (95% CI) 258 261 100% 0.93[0.53,1.61]

Total events: 22 (RBC transfusion), 24 (Non-transfusion)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Favours RBC transfusion 50.2 20.5 1 Favours non-transfusion
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Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.27(P=0.79)  

Favours RBC transfusion 50.2 20.5 1 Favours non-transfusion

 
 

Analysis 2.12.   Comparison 2 Red blood cell transfusion
versus no transfusion, Outcome 12 Compliance to treatment.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 251/258 228/261 100% 1.11[1.06,1.17]

   

Total (95% CI) 258 261 100% 1.11[1.06,1.17]

Total events: 251 (RBC transfusion), 228 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=4.18(P<0.0001)  

Favours non-transfusion 111 Favours RBC transfusion

 
 

Analysis 2.13.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 13 Breastfeeding at six weeks.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 99/154 101/143 100% 0.91[0.78,1.07]

   

Total (95% CI) 154 143 100% 0.91[0.78,1.07]

Total events: 99 (RBC transfusion), 101 (Non-transfusion)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.17(P=0.24)  

Favours non-transfusion 20.5 1.50.7 1 Favours RBC transfusion

 
 

Analysis 2.14.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 14 Erythrocyte alloantibody formation.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 1/258 0/261 100% 3.03[0.12,74.15]

   

Total (95% CI) 258 261 100% 3.03[0.12,74.15]

Total events: 1 (RBC transfusion), 0 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.5)  

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion
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Analysis 2.15.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 15 Rash.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 1/258 0/261 100% 3.03[0.12,74.15]

   

Total (95% CI) 258 261 100% 3.03[0.12,74.15]

Total events: 1 (RBC transfusion), 0 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.5)  

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion

 
 

Analysis 2.16.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 16 Fever.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 2/258 0/261 100% 5.06[0.24,104.84]

   

Total (95% CI) 258 261 100% 5.06[0.24,104.84]

Total events: 2 (RBC transfusion), 0 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion

 
 

Analysis 2.17.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 17 Thromboembolic events.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 2/258 2/261 100% 1.01[0.14,7.13]

   

Total (95% CI) 258 261 100% 1.01[0.14,7.13]

Total events: 2 (RBC transfusion), 2 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=0.99)  

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion

 
 

Analysis 2.18.   Comparison 2 Red blood cell transfusion versus
no transfusion, Outcome 18 Parenteral iron intolerance.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 0/258 1/261 100% 0.34[0.01,8.24]

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion
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Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 258 261 100% 0.34[0.01,8.24]

Total events: 0 (RBC transfusion), 1 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.67(P=0.5)  

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion

 
 

Analysis 2.19.   Comparison 2 Red blood cell transfusion versus no transfusion, Outcome 19 Transfusion reactions.

Study or subgroup RBC trans-
fusion

Non-trans-
fusion

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Prick 2014 3/258 0/261 100% 7.08[0.37,136.41]

   

Total (95% CI) 258 261 100% 7.08[0.37,136.41]

Total events: 3 (RBC transfusion), 0 (Non-transfusion)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.3(P=0.19)  

Favours RBC transfusion 1000.01 100.1 1 Favours non-transfusion

 
 

Comparison 3.   Oral iron versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Digit Symbol Substitution
test - 10 weeks

1 51 Mean Difference (IV, Fixed, 95% CI) 0.0 [-2.76, 2.76]

2 EPDS - 10 weeks 1 51 Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.86, 1.06]

3 STAI - 10 weeks 1 51 Mean Difference (IV, Fixed, 95% CI) -0.40 [-3.18, 2.38]

4 Percieved Stress - 10 weeks 1 51 Mean Difference (IV, Fixed, 95% CI) 4.1 [1.70, 6.50]

5 Breastfeeding at two days
postpartum

1 122 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.58, 1.17]

6 Back pain 1 150 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.42, 1.03]

7 All gastrointestinal symp-
toms

1 68 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.36, 2.79]
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Analysis 3.1.   Comparison 3 Oral iron versus placebo, Outcome 1 Digit Symbol Substitution test - 10 weeks.

Study or subgroup Oral iron Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Beard 2005 30 7 (7.6) 21 7 (1.1) 100% 0[-2.76,2.76]

   

Total *** 30   21   100% 0[-2.76,2.76]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favouring placebo 42-4 -2 0 Favouring oral iron

 
 

Analysis 3.2.   Comparison 3 Oral iron versus placebo, Outcome 2 EPDS - 10 weeks.

Study or subgroup Oral iron Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Beard 2005 30 2.5 (1.6) 21 2.4 (1.8) 100% 0.1[-0.86,1.06]

   

Total *** 30   21   100% 0.1[-0.86,1.06]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.2(P=0.84)  

Favouring oral iron 2010-20 -10 0 Favouring placebo

 
 

Analysis 3.3.   Comparison 3 Oral iron versus placebo, Outcome 3 STAI - 10 weeks.

Study or subgroup Oral iron Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Beard 2005 30 27.5 (5.5) 21 27.9 (4.6) 100% -0.4[-3.18,2.38]

   

Total *** 30   21   100% -0.4[-3.18,2.38]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.28(P=0.78)  

Favouring oral iron 52.5-5 -2.5 0 Favouring placebo

 
 

Analysis 3.4.   Comparison 3 Oral iron versus placebo, Outcome 4 Percieved Stress - 10 weeks.

Study or subgroup Oral iron Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Beard 2005 30 16.5 (5.5) 21 12.4 (3.2) 100% 4.1[1.7,6.5]

   

Total *** 30   21   100% 4.1[1.7,6.5]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.35(P=0)  

Favouring oral iron 52.5-5 -2.5 0 Favouring placebo
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Analysis 3.5.   Comparison 3 Oral iron versus placebo, Outcome 5 Breastfeeding at two days postpartum.

Study or subgroup Oral iron Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Tam 2005 29/63 33/59 100% 0.82[0.58,1.17]

   

Total (95% CI) 63 59 100% 0.82[0.58,1.17]

Total events: 29 (Oral iron), 33 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.28)  

Favouring placebo 111 Favouring oral iron

 
 

Analysis 3.6.   Comparison 3 Oral iron versus placebo, Outcome 6 Back pain.

Study or subgroup Oral iron Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Tam 2005 21/75 32/75 100% 0.66[0.42,1.03]

   

Total (95% CI) 75 75 100% 0.66[0.42,1.03]

Total events: 21 (Oral iron), 32 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.84(P=0.07)  

Favouring oral iron 20.5 1.50.7 1 Favouring placebo

 
 

Analysis 3.7.   Comparison 3 Oral iron versus placebo, Outcome 7 All gastrointestinal symptoms.

Study or subgroup Oral iron Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Krauss 1972 6/34 6/34 100% 1[0.36,2.79]

   

Total (95% CI) 34 34 100% 1[0.36,2.79]

Total events: 6 (Oral iron), 6 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favouring oral iron 1000.01 100.1 1 Favouring placebo

 
 

Comparison 4.   Oral iron, magnesium oxide and yeast extract versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All gastrointestinal symptoms 1 67 Risk Ratio (M-H, Fixed, 95% CI) 2.75 [1.23, 6.16]
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Analysis 4.1.   Comparison 4 Oral iron, magnesium oxide and yeast
extract versus placebo, Outcome 1 All gastrointestinal symptoms.

Study or subgroup Oral iron Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Krauss 1972 16/33 6/34 100% 2.75[1.23,6.16]

   

Total (95% CI) 33 34 100% 2.75[1.23,6.16]

Total events: 16 (Oral iron), 6 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.46(P=0.01)  

Favours oral iron 20.5 1.50.7 1 Favours placebo

 
 

Comparison 5.   Intravenous iron and oral iron a4er 4 weeks versus oral iron (week 5-12)

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 All gastrointestinal
symptoms

1 117 Risk Ratio (M-H, Fixed, 95% CI) 1.43 [0.83, 2.45]

2 Abdominal pain 1 117 Risk Ratio (M-H, Fixed, 95% CI) 2.72 [0.55, 13.48]

3 Constipation 1 117 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.55, 2.60]

4 Diarrhoea 1 117 Risk Ratio (M-H, Fixed, 95% CI) 3.27 [0.35, 30.51]

5 Nausea 1 117 Risk Ratio (M-H, Fixed, 95% CI) 3.26 [0.14, 78.49]

6 Dysgeusia 1 117 Risk Ratio (M-H, Fixed, 95% CI) 3.26 [0.14, 78.49]

7 Flatulence 1 117 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.02, 8.72]

8 Melaena 1 117 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.02, 8.72]

9 Headache 1 117 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.02, 8.72]

 
 

Analysis 5.1.   Comparison 5 Intravenous iron and oral iron a4er 4 weeks
versus oral iron (week 5-12), Outcome 1 All gastrointestinal symptoms.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 21/56 16/61 100% 1.43[0.83,2.45]

   

Total (95% CI) 56 61 100% 1.43[0.83,2.45]

Total events: 21 (IV + oral iron), 16 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.3(P=0.19)  

Favours IV + oral iron 20.5 1.50.7 1 Favours oral iron
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Analysis 5.2.   Comparison 5 Intravenous iron and oral iron a4er 4
weeks versus oral iron (week 5-12), Outcome 2 Abdominal pain.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 5/56 2/61 100% 2.72[0.55,13.48]

   

Total (95% CI) 56 61 100% 2.72[0.55,13.48]

Total events: 5 (IV + oral iron), 2 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 5.3.   Comparison 5 Intravenous iron and oral iron a4er
4 weeks versus oral iron (week 5-12), Outcome 3 Constipation.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 11/56 10/61 100% 1.2[0.55,2.6]

   

Total (95% CI) 56 61 100% 1.2[0.55,2.6]

Total events: 11 (IV + oral iron), 10 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.46(P=0.65)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 5.4.   Comparison 5 Intravenous iron and oral iron a4er
4 weeks versus oral iron (week 5-12), Outcome 4 Diarrhoea.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 3/56 1/61 100% 3.27[0.35,30.51]

   

Total (95% CI) 56 61 100% 3.27[0.35,30.51]

Total events: 3 (IV + oral iron), 1 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.04(P=0.3)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 5.5.   Comparison 5 Intravenous iron and oral iron
a4er 4 weeks versus oral iron (week 5-12), Outcome 5 Nausea.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 1/56 0/61 100% 3.26[0.14,78.49]

   

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron
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Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 56 61 100% 3.26[0.14,78.49]

Total events: 1 (IV + oral iron), 0 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 5.6.   Comparison 5 Intravenous iron and oral iron a4er
4 weeks versus oral iron (week 5-12), Outcome 6 Dysgeusia.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 1/56 0/61 100% 3.26[0.14,78.49]

   

Total (95% CI) 56 61 100% 3.26[0.14,78.49]

Total events: 1 (IV + oral iron), 0 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 5.7.   Comparison 5 Intravenous iron and oral iron a4er
4 weeks versus oral iron (week 5-12), Outcome 7 Flatulence.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 0/56 1/61 100% 0.36[0.02,8.72]

   

Total (95% CI) 56 61 100% 0.36[0.02,8.72]

Total events: 0 (IV + oral iron), 1 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.63(P=0.53)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 5.8.   Comparison 5 Intravenous iron and oral iron
a4er 4 weeks versus oral iron (week 5-12), Outcome 8 Melaena.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 0/56 1/61 100% 0.36[0.02,8.72]

   

Total (95% CI) 56 61 100% 0.36[0.02,8.72]

Total events: 0 (IV + oral iron), 1 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.63(P=0.53)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron
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Analysis 5.9.   Comparison 5 Intravenous iron and oral iron a4er
4 weeks versus oral iron (week 5-12), Outcome 9 Headache.

Study or subgroup IV + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Westad 2008 0/56 1/61 100% 0.36[0.02,8.72]

   

Total (95% CI) 56 61 100% 0.36[0.02,8.72]

Total events: 0 (IV + oral iron), 1 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.63(P=0.53)  

Favours IV + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Comparison 6.   Intravenous iron and oral iron versus oral iron

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Persistent anaemia symptoms on a
VAS scale: 1 week

1 72 Risk Ratio (M-H, Fixed, 95%
CI)

1.75 [0.56, 5.46]

2 Persistent anaemia symptoms on a
VAS scale: 2 week

1 72 Risk Ratio (M-H, Fixed, 95%
CI)

0.6 [0.15, 2.33]

3 Persistent anaemia symptoms on a
VAS scale: 6 week

1 72 Risk Ratio (M-H, Fixed, 95%
CI)

3.0 [0.33, 27.50]

4 EPDS - 1 week 1 72 Risk Ratio (M-H, Fixed, 95%
CI)

3.0 [0.65, 13.88]

5 Length of hospital stay 1 72 Mean Difference (IV, Fixed,
95% CI)

-0.30 [-1.02, 0.42]

6 Adverse events (pooled) - 1 week 1 72 Risk Ratio (M-H, Fixed, 95%
CI)

0.67 [0.21, 2.16]

7 Adverse events (pooled) - 2 weeks 1 72 Risk Ratio (M-H, Fixed, 95%
CI)

0.29 [0.06, 1.28]

8 Adverse events (pooled) - 6 weeks 1 72 Risk Ratio (M-H, Fixed, 95%
CI)

0.4 [0.08, 1.93]

9 Red blood cell transfusion 2 112 Risk Ratio (M-H, Random,
95% CI)

1.0 [0.15, 6.72]

10 Anaphylaxis or evidence of hyper-
sensitivity

1 40 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]
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Analysis 6.1.   Comparison 6 Intravenous iron and oral iron versus oral
iron, Outcome 1 Persistent anaemia symptoms on a VAS scale: 1 week.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 7/36 4/36 100% 1.75[0.56,5.46]

   

Total (95% CI) 36 36 100% 1.75[0.56,5.46]

Total events: 7 (IV iron + oral iron), 4 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.96(P=0.34)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.2.   Comparison 6 Intravenous iron and oral iron versus oral
iron, Outcome 2 Persistent anaemia symptoms on a VAS scale: 2 week.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 3/36 5/36 100% 0.6[0.15,2.33]

   

Total (95% CI) 36 36 100% 0.6[0.15,2.33]

Total events: 3 (IV iron + oral iron), 5 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.3.   Comparison 6 Intravenous iron and oral iron versus oral
iron, Outcome 3 Persistent anaemia symptoms on a VAS scale: 6 week.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 3/36 1/36 100% 3[0.33,27.5]

   

Total (95% CI) 36 36 100% 3[0.33,27.5]

Total events: 3 (IV iron + oral iron), 1 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.97(P=0.33)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.4.   Comparison 6 Intravenous iron and oral iron versus oral iron, Outcome 4 EPDS - 1 week.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 6/36 2/36 100% 3[0.65,13.88]

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron
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Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 36 36 100% 3[0.65,13.88]

Total events: 6 (IV iron + oral iron), 2 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.41(P=0.16)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.5.   Comparison 6 Intravenous iron and oral iron versus oral iron, Outcome 5 Length of hospital stay.

Study or subgroup IV iron + oral iron oral iron Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Perello 2014 36 3.5 (1.4) 36 3.8 (1.7) 100% -0.3[-1.02,0.42]

   

Total *** 36   36   100% -0.3[-1.02,0.42]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.82(P=0.41)  

Favours IV iron + oral iron 10.5-1 -0.5 0 Favours oral iron

 
 

Analysis 6.6.   Comparison 6 Intravenous iron and oral iron
versus oral iron, Outcome 6 Adverse events (pooled) - 1 week.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 4/36 6/36 100% 0.67[0.21,2.16]

   

Total (95% CI) 36 36 100% 0.67[0.21,2.16]

Total events: 4 (IV iron + oral iron), 6 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.67(P=0.5)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.7.   Comparison 6 Intravenous iron and oral iron
versus oral iron, Outcome 7 Adverse events (pooled) - 2 weeks.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 2/36 7/36 100% 0.29[0.06,1.28]

   

Total (95% CI) 36 36 100% 0.29[0.06,1.28]

Total events: 2 (IV iron + oral iron), 7 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.63(P=0.1)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron
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Analysis 6.8.   Comparison 6 Intravenous iron and oral iron
versus oral iron, Outcome 8 Adverse events (pooled) - 6 weeks.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Perello 2014 2/36 5/36 100% 0.4[0.08,1.93]

   

Total (95% CI) 36 36 100% 0.4[0.08,1.93]

Total events: 2 (IV iron + oral iron), 5 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.14(P=0.25)  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.9.   Comparison 6 Intravenous iron and oral iron versus oral iron, Outcome 9 Red blood cell transfusion.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2000 0/20 0/20   Not estimable

Perello 2014 2/36 2/36 100% 1[0.15,6.72]

   

Total (95% CI) 56 56 100% 1[0.15,6.72]

Total events: 2 (IV iron + oral iron), 2 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 6.10.   Comparison 6 Intravenous iron and oral iron versus
oral iron, Outcome 10 Anaphylaxis or evidence of hypersensitivity.

Study or subgroup IV iron +
oral iron

oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Breymann 2000 0/20 0/20   Not estimable

   

Total (95% CI) 20 20 Not estimable

Total events: 0 (IV iron + oral iron), 0 (oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours IV iron + oral iron 1000.01 100.1 1 Favours oral iron
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Comparison 7.   Erythropoietin (regardless of route) and intravenous iron versus intravenous iron

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Postpartum depression 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]

2 Infections 2 80 Risk Ratio (M-H, Random, 95% CI) 2.0 [0.72, 5.59]

3 Compliance to treat-
ment

1 40 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.91, 1.10]

4 Breasfeeding 1 40 Risk Ratio (M-H, Fixed, 95% CI) 1.0 [0.91, 1.10]

5 Dysgeusia 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.27, 1.88]

6 Flush 1 40 Risk Ratio (M-H, Fixed, 95% CI) 2.0 [0.20, 20.33]

7 Diarrhoea 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]

8 Headache 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.14 [0.01, 2.60]

9 Itching (including ele-
vated liver enzymes)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.2 [0.01, 3.92]

10 Dizziness 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]

11 Thrombophlebitis 1 40 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.26, 98.00]

12 Red blood cell transfu-
sion

2 80 Risk Ratio (M-H, Random, 95% CI) 3.0 [0.13, 69.52]

 
 

Analysis 7.1.   Comparison 7 Erythropoietin (regardless of route) and
intravenous iron versus intravenous iron, Outcome 1 Postpartum depression.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 1/20 100% 0.33[0.01,7.72]

   

Total (95% CI) 20 20 100% 0.33[0.01,7.72]

Total events: 0 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.2.   Comparison 7 Erythropoietin (regardless of route)
and intravenous iron versus intravenous iron, Outcome 2 Infections.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

KraY 2011 0/20 0/20   Not estimable

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Wagstrom 2007 8/20 4/20 100% 2[0.72,5.59]

   

Total (95% CI) 40 40 100% 2[0.72,5.59]

Total events: 8 (EPO + IV iron), 4 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.3.   Comparison 7 Erythropoietin (regardless of route) and
intravenous iron versus intravenous iron, Outcome 3 Compliance to treatment.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

KraY 2011 20/20 20/20 100% 1[0.91,1.1]

   

Total (95% CI) 20 20 100% 1[0.91,1.1]

Total events: 20 (EPO + IV iron), 20 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours IV iron 111 Favours EPO + IV iron

 
 

Analysis 7.4.   Comparison 7 Erythropoietin (regardless of route) and
intravenous iron versus intravenous iron, Outcome 4 Breasfeeding.

Study or subgroup Favours IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

KraY 2011 20/20 20/20 100% 1[0.91,1.1]

   

Total (95% CI) 20 20 100% 1[0.91,1.1]

Total events: 20 (Favours IV iron), 20 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours IV iron 111 Favours EPO + IV iron

 
 

Analysis 7.5.   Comparison 7 Erythropoietin (regardless of route)
and intravenous iron versus intravenous iron, Outcome 5 Dysgeusia.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

KraY 2011 5/20 7/20 100% 0.71[0.27,1.88]

   

Total (95% CI) 20 20 100% 0.71[0.27,1.88]

Total events: 5 (EPO + IV iron), 7 (IV iron)  

Heterogeneity: Not applicable  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.68(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.6.   Comparison 7 Erythropoietin (regardless of route)
and intravenous iron versus intravenous iron, Outcome 6 Flush.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

KraY 2011 2/20 1/20 100% 2[0.2,20.33]

   

Total (95% CI) 20 20 100% 2[0.2,20.33]

Total events: 2 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.59(P=0.56)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.7.   Comparison 7 Erythropoietin (regardless of route)
and intravenous iron versus intravenous iron, Outcome 7 Diarrhoea.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 1/20 100% 0.33[0.01,7.72]

   

Total (95% CI) 20 20 100% 0.33[0.01,7.72]

Total events: 0 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.8.   Comparison 7 Erythropoietin (regardless of route)
and intravenous iron versus intravenous iron, Outcome 8 Headache.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 3/20 100% 0.14[0.01,2.6]

   

Total (95% CI) 20 20 100% 0.14[0.01,2.6]

Total events: 0 (EPO + IV iron), 3 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.31(P=0.19)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Analysis 7.9.   Comparison 7 Erythropoietin (regardless of route) and intravenous
iron versus intravenous iron, Outcome 9 Itching (including elevated liver enzymes).

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 2/20 100% 0.2[0.01,3.92]

   

Total (95% CI) 20 20 100% 0.2[0.01,3.92]

Total events: 0 (EPO + IV iron), 2 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.10.   Comparison 7 Erythropoietin (regardless of route)
and intravenous iron versus intravenous iron, Outcome 10 Dizziness.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 1/20 100% 0.33[0.01,7.72]

   

Total (95% CI) 20 20 100% 0.33[0.01,7.72]

Total events: 0 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.11.   Comparison 7 Erythropoietin (regardless of route) and
intravenous iron versus intravenous iron, Outcome 11 Thrombophlebitis.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 2/20 0/20 100% 5[0.26,98]

   

Total (95% CI) 20 20 100% 5[0.26,98]

Total events: 2 (EPO + IV iron), 0 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 7.12.   Comparison 7 Erythropoietin (regardless of route) and
intravenous iron versus intravenous iron, Outcome 12 Red blood cell transfusion.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

KraY 2011 0/20 0/20   Not estimable

Wagstrom 2007 1/20 0/20 100% 3[0.13,69.52]

   

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total (95% CI) 40 40 100% 3[0.13,69.52]

Total events: 1 (EPO + IV iron), 0 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Comparison 8.   Subcutaneous EPO 10,000 U two doses and intravenous iron versus intravenous iron

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Postpartum depression 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]

2 Infections 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.19, 2.93]

3 Headache 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.12, 3.57]

4 Low blood pressure 1 40 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.13, 69.52]

5 Diarrhoea 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]

6 Dizziness 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 7.72]

7 Itching (including ele-
vated liver enzymes)

1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.2 [0.01, 3.92]

8 Red blood cell transfu-
sion

1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 8.1.   Comparison 8 Subcutaneous EPO 10,000 U two doses and
intravenous iron versus intravenous iron, Outcome 1 Postpartum depression.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 1/20 100% 0.33[0.01,7.72]

   

Total (95% CI) 20 20 100% 0.33[0.01,7.72]

Total events: 0 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Analysis 8.2.   Comparison 8 Subcutaneous EPO 10,000 U two doses
and intravenous iron versus intravenous iron, Outcome 2 Infections.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 3/20 4/20 100% 0.75[0.19,2.93]

   

Total (95% CI) 20 20 100% 0.75[0.19,2.93]

Total events: 3 (EPO + IV iron), 4 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.41(P=0.68)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 8.3.   Comparison 8 Subcutaneous EPO 10,000 U two doses
and intravenous iron versus intravenous iron, Outcome 3 Headache.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 2/20 3/20 100% 0.67[0.12,3.57]

   

Total (95% CI) 20 20 100% 0.67[0.12,3.57]

Total events: 2 (EPO + IV iron), 3 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.47(P=0.64)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 8.4.   Comparison 8 Subcutaneous EPO 10,000 U two doses and
intravenous iron versus intravenous iron, Outcome 4 Low blood pressure.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 1/20 0/20 100% 3[0.13,69.52]

   

Total (95% CI) 20 20 100% 3[0.13,69.52]

Total events: 1 (EPO + IV iron), 0 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 8.5.   Comparison 8 Subcutaneous EPO 10,000 U two doses
and intravenous iron versus intravenous iron, Outcome 5 Diarrhoea.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 1/20 100% 0.33[0.01,7.72]

   

Total (95% CI) 20 20 100% 0.33[0.01,7.72]

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 0 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 8.6.   Comparison 8 Subcutaneous EPO 10,000 U two doses
and intravenous iron versus intravenous iron, Outcome 6 Dizziness.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 1/20 100% 0.33[0.01,7.72]

   

Total (95% CI) 20 20 100% 0.33[0.01,7.72]

Total events: 0 (EPO + IV iron), 1 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 8.7.   Comparison 8 Subcutaneous EPO 10,000 U two doses and intravenous
iron versus intravenous iron, Outcome 7 Itching (including elevated liver enzymes).

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 2/20 100% 0.2[0.01,3.92]

   

Total (95% CI) 20 20 100% 0.2[0.01,3.92]

Total events: 0 (EPO + IV iron), 2 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron

 
 

Analysis 8.8.   Comparison 8 Subcutaneous EPO 10,000 U two doses and
intravenous iron versus intravenous iron, Outcome 8 Red blood cell transfusion.

Study or subgroup EPO + IV iron IV iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wagstrom 2007 0/20 0/20   Not estimable

   

Total (95% CI) 20 20 Not estimable

Total events: 0 (EPO + IV iron), 0 (IV iron)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours EPO + IV iron 1000.01 100.1 1 Favours IV iron
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Comparison 9.   Intravenous EPO, intravenous iron and oral iron versus intravenous iron and oral iron

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Leg paraesthesia 2 76 Risk Ratio (M-H, Random, 95% CI) 0.72 [0.08, 6.65]

2 Red blood cell transfusion 2 100 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 9.1.   Comparison 9 Intravenous EPO, intravenous iron and oral
iron versus intravenous iron and oral iron, Outcome 1 Leg paraesthesia.

Study or subgroup EPO + iron Iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 2000 0/20 1/20 49.79% 0.33[0.01,7.72]

Lebrecht 1995 1/24 0/12 50.21% 1.56[0.07,35.67]

   

Total (95% CI) 44 32 100% 0.72[0.08,6.65]

Total events: 1 (EPO + iron), 1 (Iron)  

Heterogeneity: Tau2=0; Chi2=0.47, df=1(P=0.5); I2=0%  

Test for overall effect: Z=0.29(P=0.77)  

Favours EPO + iron 1000.01 100.1 1 Favours iron

 
 

Analysis 9.2.   Comparison 9 Intravenous EPO, intravenous iron and oral iron
versus intravenous iron and oral iron, Outcome 2 Red blood cell transfusion.

Study or subgroup EPO + iron Iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Breymann 1996 0/30 0/30   Not estimable

Breymann 2000 0/20 0/20   Not estimable

   

Total (95% CI) 50 50 Not estimable

Total events: 0 (EPO + iron), 0 (Iron)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours EPO + iron 1000.01 100.1 1 Favours iron

 
 

Comparison 10.   Subcutaneous EPO and oral iron versus oral iron

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Breastfeeding 1 40 Risk Ratio (M-H, Fixed, 95% CI) 1.9 [1.21, 2.98]

2 Red blood cell transfusions 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.2 [0.01, 3.92]
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Analysis 10.1.   Comparison 10 Subcutaneous EPO and oral iron versus oral iron, Outcome 1 Breastfeeding.

Study or subgroup EPO + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Makrydimas 1998 19/20 10/20 100% 1.9[1.21,2.98]

   

Total (95% CI) 20 20 100% 1.9[1.21,2.98]

Total events: 19 (EPO + oral iron), 10 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.8(P=0.01)  

Favours oral iron 1000.01 100.1 1 Favours EPO + oral iron

 
 

Analysis 10.2.   Comparison 10 Subcutaneous EPO and oral
iron versus oral iron, Outcome 2 Red blood cell transfusions.

Study or subgroup EPO + oral iron Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Makrydimas 1998 0/20 2/20 100% 0.2[0.01,3.92]

   

Total (95% CI) 20 20 100% 0.2[0.01,3.92]

Total events: 0 (EPO + oral iron), 2 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.06(P=0.29)  

Favours EPO + oral iron 1000.01 100.1 1 Favours oral iron

 
 

Comparison 14.   Sensitivity analysis

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Heterogeneity - Infections - comparison
1

2 374 Risk Ratio (M-H, Random,
95% CI)

1.07 [0.62, 1.84]

2 Heterogeneity, fixed effect - Infections -
comparison 1

3 718 Risk Ratio (M-H, Fixed,
95% CI)

1.49 [0.93, 2.38]

3 Heterogeneity - Hepatic involvement -
comparison 1

2 652 Risk Ratio (M-H, Random,
95% CI)

0.22 [0.06, 0.75]

4 Heterogeneity, fixed effect - Hepatic in-
volvement - comparison 1

3 996 Risk Ratio (M-H, Fixed,
95% CI)

0.47 [0.21, 1.07]
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Analysis 14.1.   Comparison 14 Sensitivity analysis, Outcome 1 Heterogeneity - Infections - comparison 1.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Guerra 2012 0/6 0/7   Not estimable

Van Wyck 2007 24/182 22/179 100% 1.07[0.62,1.84]

   

Total (95% CI) 188 186 100% 1.07[0.62,1.84]

Total events: 24 (Intravenous iron), 22 (Oral iron)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.26(P=0.8)  

Favours intravenous iron 1000.01 100.1 1 Favours oral iron

 
 

Analysis 14.2.   Comparison 14 Sensitivity analysis, Outcome
2 Heterogeneity, fixed e<ect - Infections - comparison 1.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Breymann 2008 25/227 4/117 19.22% 3.22[1.15,9.04]

Guerra 2012 0/6 0/7   Not estimable

Van Wyck 2007 24/182 22/179 80.78% 1.07[0.62,1.84]

   

Total (95% CI) 415 303 100% 1.49[0.93,2.38]

Total events: 49 (Intravenous iron), 26 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=3.56, df=1(P=0.06); I2=71.88%  

Test for overall effect: Z=1.64(P=0.1)  

Favours intravenous iron 50.2 20.5 1 Favours oral iron

 
 

Analysis 14.3.   Comparison 14 Sensitivity analysis, Outcome 3 Heterogeneity - Hepatic involvement - comparison 1.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Seid 2008 2/143 9/148 66.56% 0.23[0.05,1.05]

Van Wyck 2007 1/182 5/179 33.44% 0.2[0.02,1.67]

   

Total (95% CI) 325 327 100% 0.22[0.06,0.75]

Total events: 3 (Intravenous iron), 14 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=2.41(P=0.02)  

Favours intravenous iron 2000.005 100.1 1 Favours oral iron
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Analysis 14.4.   Comparison 14 Sensitivity analysis, Outcome 4
Heterogeneity, fixed e<ect - Hepatic involvement - comparison 1.

Study or subgroup Intra-
venous iron

Oral iron Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Breymann 2008 8/227 3/117 22.19% 1.37[0.37,5.08]

Seid 2008 2/143 9/148 49.56% 0.23[0.05,1.05]

Van Wyck 2007 1/182 5/179 28.25% 0.2[0.02,1.67]

   

Total (95% CI) 552 444 100% 0.47[0.21,1.07]

Total events: 11 (Intravenous iron), 17 (Oral iron)  

Heterogeneity: Tau2=0; Chi2=4.07, df=2(P=0.13); I2=50.86%  

Test for overall effect: Z=1.79(P=0.07)  

Favours intravenous iron 20.5 1.50.7 1 Favours oral iron

 

 

A P P E N D I C E S

Appendix 1. Search strategy for WHO ICTRP and LILACS

We searched the WHO ICTRP registry through the advanced search function with the following key words and recruitment status marked
as 'All':

#1: Title: Postpartum. Condition: anaemia OR anaemia
#2: Title: blank. Condition: Post partum anemia
#3: Title: blank. Condition: Postpartum anemia
#4: Title: blank. Condition: Postpartum anaemia
#5: Title: blank. Condition: Post partum anaemia

The LILACS (www.bireme.br) registry was searched through the advanced search function with the following key words and the filter
'Controlled Clinical Trial': ((postpartum) OR (post partum) OR (postnatal)) AND ((anaemia) OR (anemia)).

C O N T R I B U T I O N S   O F   A U T H O R S

Veronika Markova wrote the protocol update and developed this version of the review, searched the references for the background section,
adjusted the methodology section, determining the outcomes and types of analyses and conducted the search in the WHO ICTRP and
LILACS registries.

Veronika Markova and Astrid Norgaard independently screened the literature for inclusion, assessed risk of bias and extracted data from
relevant trials. Veronika Markova entered data into Review Manager 5.3 (proofread by Astrid Norgaard), carried out the statistical analyses,
produced the GRADE 'Summary of findings' tables with the support from Karsten Juhl Jørgensen and wrote review draHs.

Astrid Norgaard also provided expert knowledge on current trends in anaemia treatment options and outcomes.

Karsten Juhl Jørgensen provided expert knowledge regarding the methods. He assisted with the statistical analyses and the 'Summary
of findings' tables.

Jens Langho#-Roos provided expert clinical knowledge on current treatment regiments for postpartum anaemia. He took part in initiating
the project of this Cochrane review.

All authors reviewed all manuscript draHs and contributed to the final preparation of the review.

D E C L A R A T I O N S   O F   I N T E R E S T

Jens Langho#-Roos and Astrid Norgaard are supervisors of an ongoing PhD study (Holm 2015) at University of Copenhagen by Charlotte
Holm. The PhD study (EUCTR2012-005783-10-DK) is partly financed by Pharmacosmos which supplies IV iron for the studies. Jens Langho#-
Roos has no financial interest in this or other pharmaceutical companies. Astrid Norgaard is the principal investigator of one clinical trial
and the sponsor of another clinical trial, both partly financed by Pharmacosmos (EudraCT Number 2012-001529-28 and 2013-004979-13)
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- neither of these trials would be potentially eligible for inclusion in this review. Astrid Norgaard has no financial interest in this or other
pharmaceutical companies.

Veronika Markova: none known

Karsten Juhl Jørgensen: none known

S O U R C E S   O F   S U P P O R T

Internal sources

• This was a non-profit project and the co-authors did not receive financial support for their e#orts, Denmark.

External sources

• No sources of support supplied

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Section: Objectives

Protocol

To assess the e#icacy and safety of the available treatment modalities for women with postpartum iron deficiency. These include oral and
parenteral iron supplementation, folate, erythropoietin, and blood transfusion.

Review

To assess the e#icacy and harms of the available treatment modalities for women with postpartum iron deficiency anaemia. These include
oral and parenteral iron, erythropoietin, and blood transfusion.

Comment

We have now learned that the term "safety" is mostly used by intervention trials and indicates a positive tone. We find the term "harms"
more appropriate, as we report on registered adverse events of treatment and thus on lack of safety. Also, it is not appropriate to list folate
as a treatment for iron deficiency anaemia.

Section: Types of interventions

Protocol

Iron supplementation administered orally or parenterally, either alone or in combination with folate, erythropoietin or blood transfusion
started within the first six weeks aHer giving birth and compared with placebo, another treatment, or no treatment.

Review

Treatment for postpartum iron deficiency anaemia started within the first six weeks aHer giving birth compared with placebo, no treatment
or another treatment.

Currently, accepted treatment for iron deficiency anaemia includes blood transfusion or iron supplementation administered orally or
parenterally, either alone or in combination with folate and/or erythropoietin.

Folat supplementation was not considered as an independent treatment of iron deficiency anaemia, but was accepted as a part of other
types of treatment for postpartum iron deficiency anaemia.

New treatment modalities appropriate for iron deficiency anaemia will be included in future updates.

Comment

This to ensure inclusion of any new treatments appropriate for iron deficiency anaemia that will be investigated in the future.

Section: Outcomes

Protocol

Primary outcomes

1. Maternal mortality.

2. Fatigue (as reported by the women - verbalisation of fatigue or lack of energy and inability to maintain usual routines; measured by a
scale or questionnaire; or as defined by the trial authors).
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Secondary outcomes

1. Persistent anaemia symptoms during treatment. Any of the following symptoms: dyspnoea, tachypnoea, tachycardia, palpitations,
orthostatic dizziness, syncopation, paleness.

2. Psychological well being (including cognitive performance); measured by the ’Blues Questionnaire’ (Kennerley 1989), ’Selfreport
symptom inventory 90 [SCL-90-R]’ (Schmitz 1999), ’SF36 [Medical Outcomes Study Short Form]’ (Ware 2000), or similar questionnaire;
or as defined by the trial authors).

3. Urinary tract infection, endometritis, or other infections (as defined by the trial authors).

4. Compliance to treatment (as defined by the trial authors).

5. Breastfeeding (at hospital discharge; six weeks postpartum; six months postpartum).

6. Length of hospital stay.

7. Any adverse events during treatment (each type of harm analysed individually, when possible).

8. Number of red blood cell transfusions (number of transfused women and number of red blood cell units per woman).

We will not apply any restrictions regarding follow-up periods, to avoid excluding data on any long-term benefits or harms. Studies of
included interventions that do not report any of the above mentioned outcomes will be described in the ’Characteristics of included
studies’ section, but will not be included in any meta-analyses.

We plan to include the following outcomes in the ’Summary of findings’ tables of the review, using the Grade Profiler programme
(GRADEpro).

1. Maternal mortality

2. Fatigue

3. Constipation (when treatment was oral iron substitution)

4. Allergic reactions (when treatment was intravenous iron)

Review

Primary outcomes

1. Maternal mortality: We considered that no women died only if: a) this was stated explicitly, or b) no dropouts occurred during follow-
up, or c) contact authors provided this information on request. Mortality was considered present only if: a) stated explicitly in published
report or b) contact authors provided this information on request. Mortality was assessed as not reported if a) no mention of dropouts
or their causes, b) all dropouts not accounted for, c) dropouts not explicitly reported to be alive at the end of the follow-up period.

2. Fatigue: as reported by the women - verbalisation of fatigue or lack of energy and inability to maintain usual routines; measured by a
scale or questionnaire; or as defined by the trial authors. Short-term and long-term results, thus the minimal and maximal time from
baseline.

Secondary outcomes

1. Persistent anaemia symptoms during treatment. Any of the following symptoms: dyspnoea, tachypnoea, tachycardia, palpitations,
orthostatic dizziness, syncopation, paleness.

2. Psychological well being, including cognitive performance, measured by the 'Blues Questionnaire' (Kennerley 1989), 'Self-report
symptom inventory 90 [SCL-90-R]' (Schmitz 1999), 'SF36 [Medical Outcomes Study Short Form]' (Ware 2000) or similar questionnaire;
or as defined by the trial authors. Only short-term results, thus the minimal time from baseline.

3. Urinary tract infection, endometritis, or other infections (as defined by the trial authors).

4. Compliance to treatment (as defined by the trial authors).

5. Breastfeeding (at hospital discharge; six weeks postpartum; six months postpartum).

6. Length of hospital stay.

7. Any adverse events during treatment (each type of harm analysed individually, when possible).

8. Number of RBC transfusions (number of transfused women and number of RBC units per woman).

For outcomes other than psychological well being, we did not apply any restrictions regarding follow-up periods to avoid excluding data
on any long-term benefits or harms. We did not apply language restrictions.

We planned to include the following outcomes in the 'Summary of findings' tables of the review, using the Grade Profiler programme
(GRADEpro 2014).

1. Maternal mortality

2. Fatigue

3. Constipation (for oral iron substitution)
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4. Allergic reactions (for intravenous iron)

The comparisons included in a 'Summary of findings' tables were chosen based on relevance to current treatment standards according
to clinical experts. Therefore we chose not to include treatment with IV EPO or yeast extract in a 'Summary of findings' table, as these
methods are no longer practiced. For the treatment-specific outcomes listed above (constipation and allergic reactions,) the results were
included in a 'Summary of findings' table if the specific treatment was present in only one of the study arms.

We chose to include additional outcomes in the 'Summary of findings' tables, which we found important for clinical decision making for
each individual treatment modality, when this treatment was present in only one of the study arms. For comparisons with IV iron, this
outcome was infections. For comparisons with oral iron we included all GI symptoms combined. For comparisons with RBC transfusions
we included infections, thromboembolic events and transfusion-specific adverse events, such as alloantibody formation and transfusion
reactions. For comparisons with EPO, thromboembolic events were essential. For all comparisons which met the above mentioned criteria,
we found it important to include anaemia symptoms.

Comment

Mortality is an important primary outcome, and it should be clear how we interpreted the data.

Quality of life outcomes (fatigue and psychological well being) were reported in a manner that produced a very large amount of data. This
was due to reporting on multiple domains at multiple di#erent time points. We had to rationally restrict this vast amount of analyses to
a manageable and amount of information.

The additional outcomes in the 'Summary of findings' tables are important for clinical decision making.

Section: Sensitivity analysis

Protocol

We plan to carry out a sensitivity analysis based on trial design involving trials with a low risk of bias in all bias domains of the ’Risk of bias’
tool, thus removing trials with a high or unclear risk of bias in any domain.
We will also carry out sensitivity analyses to explore the e#ects of random-e#ects analyses for outcomes with statistical heterogeneity and
the e#ects of any assumptions made such as the value of the ICC used for cluster-randomised trials.
We will use our primary outcomes only (maternal mortality and fatigue) in the sensitivity analyses.

Review

We planned to carry out a sensitivity analysis based on trial design, thus excluding trials with a high risk of selection, performance, and
detection bias.

We also planned to carry out sensitivity analyses to explore the e#ects of random-e#ects analyses for outcomes with statistical
heterogeneity and the e#ects of any assumptions made such as the value of the ICC used for cluster-randomised trials.
We planned sensitivity analyses only for our primary outcomes (maternal mortality and fatigue). Provided that enough data become
available, we will attempt to carry out sensitivity analyses for all comparisons in future updates.

Comment

The original phrase was far too restrictive, as it is practically impossible to find a trial with low risk of bias in all domains, and we would
never be able to make sensitivity analyses. Sensitivity analyses on the above mentioned domains will allow us to investigate the e#ect of
trial design, thus factors directly controlled by the trial authors.

Section: Assessment of risk of bias in included studies

Protocol

Standart text listing all seven bias domains (please see the protocol for this review).

Review

Two review authors (VM and AN) independently assessed risk of bias for each study using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions and a 'Risk of bias' table ( Higgins 2011). As per Cochrane standards, we assessed selection bias,
performance bias, detection bias, attrition bias, reporting bias, and other bias. Each type of bias was assessed as low, high, or unclear. All
disagreements were resolved by discussion, or by involving a third assessor (KJ or Jens Langho#-Roos (JLR)).

We made explicit judgements about whether studies were at high risk of bias, according to the criteria given in the Cochrane Handbook
(Higgins 2011). Where possible, we assessed the likely magnitude and direction of the bias and whether we considered if it was likely to
impact the findings. We explored the impact of bias through Sensitivity analysis.
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We used Grade Profiler (GRADEpro 2014) to make 'Summary of findings' tables. We included our primary outcomes, constipation (when
treated with oral iron), and allergic reactions (when treated with intravenous (IV) iron). We also included additional outcomes, which we
considered important for the decision-making process.

Comment

We received permission to simply refer to the Cochrane Handbook in the 'Assessment of risk of bias in included studies' section, instead
of copying the standard text along with the seven listed bias domains. We are aware that traditionally this complete text is written in
Pregnancy and Childbirth Group reviews. However, it is fully described in the easily accessible Cochrane Handbook and refraining from
citing the whole text saves a lot of space.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Erythrocyte Transfusion;  Administration, Oral;  Anemia, Iron-Deficiency  [*therapy];  Erythropoietin  [*therapeutic use];  Fatigue
 [etiology]  [therapy];  Injections, Intravenous;  Iron  [*administration & dosage]  [adverse e#ects];  Postpartum Period;  Puerperal
Disorders  [*therapy];  Randomized Controlled Trials as Topic

MeSH check words

Adult; Female; Humans
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