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There are three problems in managing iron deficiency anaemia in child-bearing-age women: lack of awareness of 
the condition by both patient and clinician, inexperience in the diagnosis, and lack of familiarity with available oral 
and intravenous iron therapy. Iron deficiency is common in women, from menarche, through growth spurt in puberty, 
pregnancy, and postpartum, and until menopause. To screen for underlying iron deficiency, a haemoglobin cut-off 
for anaemia is used. Iron deficiency anaemia must be excluded for patients with haemoglobin level below the cut-
off. Oral iron therapy is effective in treating iron deficiency anaemia. Low-dose alternate-day oral iron therapy is 
recommended (rather than daily iron dose). It is crucial to accompany oral iron therapy with vitamin C. Intravenous 
iron therapy, particularly with third-generation iron compounds, is safe, effective, and faster acting than oral iron 
therapy. 
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Introduction
 Iron is vital for bodily functions. Women typically 
have 2000-3000 mg elemental iron in the body (about 40 
mg/kg). Two-thirds of the body’s iron is embedded in red 
blood cells facilitating oxygen transfer, whereas 10% is in 
skeletal muscle and the myocardium carrying out oxidative 
metabolism or in iron-containing enzymes and proteins all 
over the body involved in adenosine triphosphate formation, 
DNA synthesis, hormonal synthesis, signal-controlling 
functions in neurotransmitters, and detoxification in the 
liver. The remaining iron is stored in the reticuloendothelial 
system. Well-nourished child-bearing-age women 
retain around 300-600 mg (5-10 mg/kg) iron in this 
reticuloendothelial system. A normal pregnancy requires 
around 1000 mg elemental iron1,2. This requirement would 
be challenging for women with low iron reserve because of 
inadequate dietary iron intake and/or high menstrual flow.

Epidemiology
 Iron deficiency anaemia affects one-sixth of the 
global population (ie around 1.24 billion people)3. It ranks 
the fourth in the leading causes of disability worldwide3. 
In Hong Kong, there are no epidemiological data about 
anaemia, iron deficiency, or iron deficiency anaemia in 
child-bearing-age women. According to data from new 
blood donors, the anaemic rate among reproductive age 
women increased from 21.6% in adolescents aged 16-
20 years to 26.9% in women aged 41-50 years (Table 1). 
According to data from local hospitals, 16.3% of women 
are anaemic at term and 22.3% of women are anaemic post-
delivery (Table 2). 

Clinical consequences of iron 
deficiency
 Iron deficiency anaemia markedly impairs the 
quality of life in child-bearing-age women and may result in 
fatigue, reduced exercise tolerance, reduced concentration, 
and impaired emotional control manifesting as depression, 
anxiety, stress or irritability, restless leg syndrome, and 
hair loss4-6. During pregnancy there may be additional 
detrimental effects on maternal and fetal outcomes. In a 
retrospective study of 75 660 singleton pregnancies, 7977 
women were diagnosed with iron deficiency anaemia at 
delivery. Compared with pregnant women without iron 
deficiency, the presence of iron deficiency increased the 
risks of blood transfusion (odds ratio [OR]=5.48, 95% 
confidence interval [CI]=4.57-6.58), preterm delivery 
(OR=1.54, 95% CI=1.36-1.76), Caesarean delivery 
(OR=1.30, 95% CI=1.13-1.49), 5-minute Apgar score <7 
(OR=2.21, 95% CI=1.84-2.64), and intensive care unit 
admission (OR=1.28, 95% CI=1.20-1.39)2,7. In a meta-
analysis of 26 studies, maternal anaemia (mostly iron 
deficiency anaemia) was associated with higher risks of low 
birthweight (relative risk [RR]=1.31, 95% CI=1.13-1.51), 
preterm birth (RR=1.63, 95% CI=1.33-2.01), perinatal 
mortality (RR=1.51, 95% CI=1.30-1.76), and neonatal 
mortality (RR=2.72, 95% CI=1.19-6.25)2,8.

https://creativecommons.org/licenses/by-nc-nd/4.0/
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Diagnosis
 To screen for underlying iron deficiency, different 
haemoglobin level cut-offs for anaemia at different stages 
of women’s life have been defined9. The cut-off of <12 g/dL
in non-pregnant women is widely accepted9. However, cut-
offs in pregnant women are diverse: <11 g/dL is suggested 
by the World Health Organization (WHO)9; <11 g/dL in the 
first trimester and <10.5 g/dL in second and third trimesters  
are suggested by the British Committee for Standards in 
Haematology (BCSH)10, the Royal College of Obstetricians 
and Gynaecologists (RCOG)11, the National Institute 
for Health and Care Excellence (NICE)12, the American 
College of Obstetricians and Gynecologists (ACOG)13, 
and in South Australia14. For the postpartum period, BCSH 
defines anaemia as <10.0 g/dL10, whereas Milman defined 
anaemia as <10 g/dL within 24-48 hour after delivery, <11 
g/dL at first week postpartum, and <12 g/dL at 8 weeks 
postpartum and beyond15,16.

 To exclude iron deficiency in women with 
haemoglobin level below cut-offs, oral iron therapy trial 
is recommended for confirmation of iron deficiency 
anaemia10,11,13,14,17. Serum ferritin should be measured, 
as it is the most reliable indicator of iron deficiency in 
the absence of inflammation. The WHO defines iron 

deficiency as serum ferritin of <15 ng/mL18; however, the 
BCSH definition of <30 ng/mL is more widely accepted, 
improves sensitivity from 25% to 92%, and maintains 
specificity at 98%10. To accurately assess the maternal iron 
store, measuring serum ferritin at the first prenatal visit 
and at the beginning of the third trimester in addition to 
the usual haemoglobin checking is recommended2. Iron 
therapy is recommended if serum ferritin <40 ng/mL in the 
presence of anaemia or serum ferritin <15 ng/mL in the 
absence of anaemia2. In women with or suspected to have 
thalassemia trait or other haemoglobinopathy, concomitant 
iron deficiency can be diagnosed by either oral iron therapy 
trial or measurement of serum ferritin levels if haemoglobin 
levels are below cut-off2.

Oral iron therapy
 Prophylactic oral iron therapy is recommended 
throughout child-bearing age (by the WHO)19,20, during 
pregnancy (by the WHO21, Centers for Disease Control 
and Prevention [CDC]17, Network for the Advancement of 
Transfusion Alternatives [NATA]22), and during postpartum 
(by the WHO5 and NATA22). Oral iron therapy trial in the 
presence of anaemia is recommended as confirmation for 
iron deficiency anaemia (by the CDC17, BCSH10, RCOG11, 
ACOG13, and in South Australia14). Most international 
clinical guidelines agree that oral iron therapy is the first-
line therapy for confirmed iron deficiency anaemia, except 
in some clinical scenarios in which oral iron therapy fails. 
Haemoglobin level should be rechecked after 4 weeks to 
confirm the response; a haemoglobin rise of at least 1 g/dL  
is considered optimal. Oral iron therapy should be continued 
until the haemoglobin level is normalised and continued for 
a few more months to restore the body iron reserve.

 Recently, an important change in practice has been 
emphasised: to stop using daily iron dosing and start using 
low-dose alternate-day oral iron therapy2. This is based on 
the latest absorption studies that maximal absorption of iron 
occurs with a dose in the range of 40-80 mg of elemental 
iron daily and that greater doses do not result in more iron 

Table 1.  Anaemia rate in new female blood donors in 2016 and 2017 (n=57 312)

Table 2.  Anaemia rate at admission and at discharge 
in women who deliver in Hospital Authority hospitals 
in September 2018 (n=2668)

Anaemia (haemoglobin level, 
g/dL)

Anaemia rate in new female blood donors, %
Age 16-20 years Age 21-30 years Age 31-40 years Age 41-50 years

Severe (<8.0) 0.2 0.2 0.3 0.6

Moderate (8.0-10.9) 6.8 6.8 8.1 10.4
Mild (11.0-12.0) 14.6 15.8 16.0 15.9
Total 21.6 22.8 24.4 26.9

Haemoglobin 
level, g/dL

No. (%) of women
At admission At discharge

<7.0 4 (0.1) 3 (0.1)

7.0-7.9 15 (0.6) 62 (2.3)
8.0-8.9 57 (2.1) 197 (7.4)
9.0-9.9 195 (7.3) 333 (12.5)
10.0-10.5 163 (6.1) -
Total 434 (16.3) 595 (22.3)
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absorption and are associated with more side effects23,24. 
Once-daily and twice-daily regimens are comparable in 
terms of fractional (day 1-3 geometric mean: 11.8% [range, 
7.1%-19.4%] once daily vs 13.1% [range, 8.2%-20.7%] 
twice daily, p=0.33) or total iron absorption (day 1-3: 44.3 
mg [range, 29.4-66.7 mg] once daily vs 49.4 mg [range, 
35.2-69.4 mg] twice daily, p=0.33)25. Twice-daily divided 
doses resulted in a higher serum hepcidin concentration than 
once-daily dosing (p=0.013) and reduces iron absorption; 
iron supplements on alternate days and in single doses 
optimise iron absorption25.

 In addition, administration of 250 mg of vitamin 
C with low-dose oral iron therapy increases oral iron 
absorption by 4-6 times1,2,26-30. The effect of vitamin C on 
iron absorption is so significant that it can be considered 
one of the physiological roles of vitamin C1. Nonetheless, 
multivitamins that contain both calcium and iron should 
never be used as iron therapy, because calcium inhibits 
most iron absorption in this setting31.

Intravenous iron therapy
 The wider application of intravenous (IV) iron 
therapy has reshaped management of iron deficiency 
anaemia in gynaecology and obstetrics settings. Blood 
transfusion was previously regarded as inevitable for 
patients in whom oral iron therapy was ineffective. 
However, each unit of red cell contains only around 200 
mg of elemental iron, 0.5 mg elemental iron per 1 mL 
blood, which means a large volume of blood is required to 
replenish the total body iron deficit. First-generation IV iron 
therapies (iron saccharide, high-molecular-weight dextran 
iron) are effective treatments for iron deficiency, but the 
dextran-induced anaphylactic reaction hampers wider use. 
Second-generation IV iron therapies (iron gluconate, iron 
sucrose) result in markedly fewer severe adverse events by 
replacing the dextran component with other non-dextran 
carbohydrates. Third-generation IV iron compounds (ferric 
carboxymaltose, iron isomaltoside, ferumoxytol) allow 
a larger dose of iron in a shorter infusion time owing to 
advancement in the carbohydrate moiety compounding the 
core iron32. These IV iron compounds behave as prodrugs 
and retain ionic iron until the iron–carbohydrate complex is 
metabolised32. 

Efficacy
 In a meta-analysis of 10 605 patients treated with IV 
iron in 72 randomised controlled trials (19 of them related 
to obstetrics), intravenous iron therapy was associated with 
an increase in haemoglobin concentration (standardised 
mean difference=6.5 g/L, 95% CI=5.1-7.9 g/L) and a 

reduced risk of requirement for red blood cell transfusion 
(risk ratio=0.74, 95% CI=0.62-0.88) and could have broad 
applicability in acute care settings33. In another meta-
analysis of 10 randomised controlled trials comparing IV 
iron with oral iron in treatment of iron deficiency anaemia 
in pregnancy, pregnant women were more likely to achieve 
target haemoglobin level with IV iron than prophylactic oral 
iron in seven studies (summary OR=2.7, 95% CI=2.0-3.6, 
p<0.001); haemoglobin levels increased more at 4 weeks 
with IV iron in eight studies (mean difference=1.2 g/dL,  
95% CI=1.0-1.3 g/dL, p<0.001); and adverse reactions 
were lower with IV than prophylactic oral iron in 10 studies 
(summary OR=0.54, 95% CI=0.41-0.72, p<0.001)34. 
IV iron therapy is superior to oral iron therapy for iron 
deficiency anaemia in pregnancy; women receiving IV iron 
therapy achieve desired target haemoglobin levels, more 
frequently, faster, and with fewer side effects34. Within 
bone marrow, IV iron therapy results in 4.5-7.8 times the 
normal production of erythrocytes, compared with the 2.5-
3.5 times in oral iron therapy35.

Safety
 In a study of 688 183 recipients of IV iron therapy 
under Medicare from January 2003 to December 2013, 
the risk for anaphylaxis at first exposure was 68 (95% 
CI=57.8-78.7) per 100 000 persons for iron dextran 
and 24 (95% CI=20.0-29.5) per 100 000 persons for all 
non-dextran IV iron products combined (iron sucrose, 
gluconate, and ferumoxytol), with an adjusted OR of 2.6 
(95% CI=2.0-3.3, p<0.001)36. In another meta-analysis 
of 10 390 patients treated with IV iron in 103 trials (27 
of them related to obstetrics and gynaecology), IV iron 
therapy was associated with an estimated severe adverse 
reaction incidence of <1 in 200 000 when high-molecular-
weight dextran iron was avoided37. However, red blood cell 
transfusion was associated with events that cause major 
morbidity in 1 in 21 413 components issued according to 
the Serious Hazards of Transfusion 2012 data37. There was 
no increased risk of infections with IV iron therapy; IV iron 
formulations are safe and can be an alternative to red blood 
cell transfusions37. A placental perfusion study reported 
that ferric carboxymaltose did not pass to the fetus via the 
placenta38.

Cost-effectiveness
 In a study comparing the cost-effectiveness of IV 
iron with prophylactic oral iron in treating severe iron 
deficiency anaemia, the cost of IV iron therapy was 29.30% 
lower than that of oral iron therapy; in patients with severe 
iron deficiency anaemia (haemoglobin of <8.0 g/dL), IV 
iron therapy is an effective, safe, and overall less expensive 
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iron delivery39. In another study comparing IV iron therapy 
with allogeneic blood transfusion for severely anaemic 
gynaecologic patients, the net saving was US$782 per 
capita for IV iron therapy40. A study in Greece comparing the 
cost-effectiveness of second- and third-generation IV iron 
therapies reported that the total cost of ferric carboxymaltose 
was 113% and 15.4% lower than that of iron sucrose and 
low-molecular-weight dextran iron, respectively, in an 
inpatient analysis, and was 201.1% and 151.8% lower in 
an outpatient analysis41. Ferric carboxymaltose is a cost-
saving option compared with second-generation IV iron41. 
A study in Switzerland on the cost-effectiveness of various 
IV iron therapies reported that the third-generation IV iron 
(ferric carboxymaltose) was associated with cost savings 
of 30% to 44% per patient per treatment cycle, compared 
with second-generation IV iron (iron sucrose).42 Costs 
per 200/500/1000 mg total dosage treatment cycle were 
reported to be US$101/210/420 for ferric carboxymaltose 
and US$144/375/721 for iron sucrose; substituting iron 
sucrose with ferric carboxymaltose results in cost savings 
of US$22-31 million across all indications in 200942.

Stratification
 IV iron therapy in obstetrics and gynaecology 
is recommended in United Kingdom, Germany, 
Switzerland, Scandinavia, Spain, Eastern Europe, 
Russia, Pakistan, India, Malaysia, Singapore, Indonesia, 
China, Thailand, Peru, Argentina, Chile, Australia, 
and the United States2,4,6,10-14,22,40,43-51. IV iron therapy is 
considered when oral iron therapy fails or is expected 
to fail in the following clinical scenarios: oral iron 
therapy intolerance2,4,6,10-14,22,40,43-47,49,50, oral iron therapy 
unresponsiveness2,4,6,10-14,22,40,43-47,49,50, oral iron therapy non-
compliance2,4,6,10-14,22,40,43-47,49,50, known conditions causing 
absorption problems2,4,6,10,11,13,14,40,43,47,49,50, excessive blood 
loss exceeding the rate of oral absorption capacity4,45, 
severe anaemia6,13,22,40,44,46,47,50,51, iron deficiency anaemia in 
the presence of risk factors such as coagulation disorders, 
placenta previa6, third trimester2,22,44, and close proximity to 
term or obstetric/gynaecological operations4,6,11,14,22,43,44,49.

 Although clinical scenarios vary individually, 
different regions have different recommendations for oral 
and IV iron therapy in pregnancy and postpartum (Table 
3)6,22,40,44,46,47.

Administration and dosage
 Two preparations allow total dose infusion. 
Premedication is not necessary prior to IV iron therapy 
in patients without a history of asthma or drug allergy. 
In patients with asthma or more than one drug allergy 

who are at increased risk of allergic or infusion reaction, 
corticosteroid (eg intravenous hydrocortisone 100-500 mg) 
should be administered prior to IV iron therapy. In patients 
with a history of inflammatory arthritis, IV corticosteroid, 
followed by a short course of prednisone (1 mg/kg per day 
orally for 4 days), is suggested. These recommendations 
avoid adverse events secondary to premedications for IV 
iron therapy, especially diphenhydramine. Premedication 
with diphenhydramine may cause hypotension, somnolence, 
flushing, dizziness, irritability, nasal congestion, wheezing, 
and supraventricular tachycardia52. Patients should be 
monitored for adverse effects for at least 30 minutes 
following injection.

 Iron isomaltoside is added to maximum 500 mL 
sterile 0.9% sodium chloride. Doses <1000 mg and >1000 
mg must be infused for >15 minutes and >30 minutes, 
respectively. The maximum single dose is 20 mg/kg 
bodyweight. If split dose is required, 20 mg/kg bodyweight 
is given in the first dose and the second dose is given at 
least 1 week apart. In patients with bodyweight of 50-69 

Table 3.  Different recommendations for oral and 
intravenous (IV) iron therapy in pregnancy and 
postpartum6,22,40,44,46,47

Region Haemoglobin level, g/dL
Oral iron 
therapy

IV iron 
therapy

Switzerland40

Pregnancy 9-10.5 ≤9
Postpartum 10-11.5 ≤10

Germany47

Pregnancy 9-11.5 ≤9
Postpartum 8-10 ≤8

Turkey6

Pregnancy 9-11 (1st & 3rd 
trimesters); 9-10.5 
(2nd trimester)

≤9

Postpartum 9-11 ≤9
Asia-Pacific46

Pregnancy 10-10.5 ≤10
Postpartum 10-10.5 ≤10

Network for the 
Advancement 
of Transfusion 
Alternatives22,44

Pregnancy ≤11 (2nd trimester) ≤11 (3rd 
trimester)

Postpartum - ≤10
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kg and ≥70 kg, iron isomaltoside of 1500 mg and 2000 
mg, respectively, is needed for haemoglobin of <10 g/dL, 
whereas 1000 mg and 1500 mg, respectively, is needed for 
haemoglobin of ≥10 g/dL53.

 Ferric carboxymaltose is added to maximum 250 
mL sterile 0.9% sodium chloride. Its dilution and infusion 
time are similar to that of iron isomaltoside. The maximum 
single dose is 1000 mg. If split dose is required, 1000 mg 
is given in the first dose and the second dose is given at 
least 1 week apart. In patients with bodyweight of <35 kg,  
35-69 kg, and ≥70 kg, ferric carboxymaltose of 500 mg,  
1500 mg, and 2000 mg, respectively, is needed for 
haemoglobin of <10 g/dL; 500 mg, 1000 mg, and 1500 mg, 
respectively, is needed for haemoglobin of 10-13 g/dL; and 
500 mg, 500 mg, and 500 mg, respectively, is needed for 
haemoglobin of ≥14 g/dL54.

Contraindications
 Contraindications include hypersensitivity to the 

intended intravenous iron, known serious hypersensitivity 
to other intravenous iron products, first trimester of 
pregnancy, non-iron deficiency anaemia (eg haemolytic 
anaemia), iron overload or disturbances in utilisation 
of iron (eg haemochromatosis, haemosiderosis), active 
infection, and decompensated liver disease53,54.

Response monitoring 
 Haemoglobin level and iron parameters should be 
measured 4 to 8 weeks after IV iron therapy55.

Conclusion
 Iron deficiency anaemia should be managed by 
addressing the underlying cause of the iron deficiency 
and replenishing the iron store. Both oral and IV routes of 
iron therapy are safe and efficacious, even in complicated 
clinical scenarios.
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