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INTRODUCTION 

Worldwide, iron deficiency anemia (IDA) affects about 

1.24 billion people.
[1-3]

 It is one of the major global 

causes of years spent with a disability, disproportionately 

affecting women, low-middle socioeconomic groups, and 

populations in Asia and sub-Saharan Africa.
[4-5]

 32 

million women are thought to be affected by maternal 

anemia worldwide. 46 percent of pregnant women were 

anemic at some point, according to a sizable UK cohort 

study.
[6-8]

 The most frequent cause of maternal anemia is 

iron deficiency (ID), but other factors include 

haemoglobinopathies like sickle-cell anemia and 

thalassemia; a lack of folate or B12, or both; hookworm 

infection; schistosomiasis; and HIV infection. 

 

It is now well established that anemia is linked to poor 

outcomes for pregnant women, fetuses, and newborns.
[9-

10]
 Anaemia is now more widely recognized as a 

potentially modifiable risk factor for postpartum 

hemorrhage, which is the main cause of maternal 

morbidity and mortality.
[11-12]

 Preterm birth, growth 

restraint, and increased mortality are some of the 

negative fetal and neonatal outcomes.
[13-14]

 

 

This review covers iron homeostasis, current definitions 

of IDA in pregnancy, harmful effects of anemia on 

mothers and babies, and the most recent 

recommendations for treating IDA during pregnancy and 

after delivery. The management of other anemia-causing 

conditions is outside the purview of this review and is 

covered elsewhere.
[15-16]

 

 

Iron homeostasis during pregnancy 

Iron requirements during pregnancy 

Due to its crucial roles in processes like DNA synthesis, 

cell growth and differentiation, immunity, mitochondrial 

function, and responses to hypoxia, iron is an essential 

element needed by almost all organisms.
[17-18]

 Pregnancy-

related iron needs increase roughly ten-fold from 0.8 

mg/day in the first trimester to 7.5 mg/day in the third 

trimester in order to support the growth of the placenta 

and fetus, accommodate blood loss during delivery, and 

support the increase in maternal red cell mass.
[19]

 The 

placenta needs about 90 mg of iron on its own, and 

during a typical pregnancy, it transfers about 270 mg of 

iron to the fetus.
[20]
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The function of hepcidin 

Hepcidin, a peptide hormone primarily produced in the 

liver and eliminated by the kidneys, regulates the body's 

iron homeostasis.
[21]

 Ferroportin, the only iron transport 

protein found in mammals, is controlled by hepcidin's 

actions.
[21]

 Ferroportin is expressed at all sites involved 

in iron-plasma exchange and transports dietary, stored, or 

recycled iron to blood plasma. These sites include the 

basolateral membrane of duodenal enterocytes, 

macrophages, hepatocytes, and the basal surface of 

placental syncytiotrophoblasts facing the fetal 

circulation.
[22]

 Hepcidin inhibits iron export to blood 

plasma at each of these locations by causing ferroportin 

to degrade intracellularly. Rapid fluctuations in plasma 

iron concentrations can be caused by changes in hepcidin 

levels. 

 

When there is inflammation, an infection, a cancer, or 

too much iron in the body, hepcidin expression rises.
[18]

 

Iron is trapped within macrophages and duodenal 

enterocytes and is therefore inaccessible to tissues that 

need it due to ferroportin's degradation by hepcidin. Oral 

iron may not be effective in inflammatory states because 

of a process called the "hepcidin block," which prevents 

iron from being absorbed in the duodenum. In states of 

ID, anemia, hypoxemia, and increased erythropoietic 

drive, hepcidin expression is decreased.
[18]

 

 

Hepcidin rises during the first trimester of a healthy 

pregnancy in comparison to the non-pregnant state, but it 

falls during the second and third trimesters.
[23]

 It is 

assumed that this pattern promotes increased dietary iron 

absorption and releases iron from stores. But as 

pregnancy progresses, maternal hepcidin is suppressed 

for an unknown reason. The emergence of ID may be the 

main factor, despite the fact that low hepcidin 

concentrations have been observed even in women who 

are iron-sufficient at delivery.
[24]

 

 

Non-anaemic iron deficiency 

The final symptom of ID is anemia because 

erythropoiesis is frequently preserved until the disease is 

advanced. Therefore, a significant portion of the burden 

of ID in pregnant women will go unnoticed if the 

absence of anemia is assumed to indicate adequate iron 

stores. Although non-anemic iron deficiency (NAID) is 

more widely acknowledged as a disease, its clinical 

significance in pregnancy is not clear. A recent study of 

102 pregnant women who were not anemic discovered 

that 42% of them had evidence of ID, as indicated by a 

ferritin level less than 30 g/L or transferrin saturation 

below 20%, but there was a lack of information on the 

outcomes for the mother and the fetus.
[25]

 

 

In a recent systematic review, participants who received 

iron had lower levels of subjective fatigue than those 

who did not receive it when they were healthy, non-

pregnant women with NAID.
[26]

 However, there were no 

improvements in objective tests of physical strength like 

time trials, tests to determine when a person will exhaust 

themselves, or measures of maximum oxygen 

consumption. Additionally, it was determined that the 

overall quality of the evidence ranged from low to 

moderate. There may be worse postoperative outcomes 

for patients with NAID compared to those with iron 

stores that are sufficient, according to small exploratory 

studies on patients having elective colorectal and cardiac 

surgery.
[27-28]

 

 

Many pregnant women with ID may go unnoticed if the 

assessment of iron status is based solely on the presence 

of anemia. It is necessary to conduct more research on 

the diagnosis of NAID and its effects on maternal and 

fetal outcomes. Serum ferritin screening for pregnant 

women has been advocated, but there are cost concerns 

and a lack of well-designed prospective studies to back 

this method, so it is currently advised to take a more 

targeted approach to identifying and treating pregnant 

women who are at risk.
[29]

 

 

Outcomes associated with maternal anaemia 

Maternal outcomes 

Fatigue, pallor, angular cheilitis, weakness, palpitations, 

shortness of breath, restless legs, pica syndrome, 

irritability, and poor concentration are some of the 

clinical indicators and symptoms of IDA. In NAID, these 

might also exist. 

 

Observational studies47,48 have shown a link between 

maternal anemia and mortality, with one study showing a 

linear increase in maternal mortality of 29% for every 10 

g/L decrease in maternal hemoglobin. A recent study 

found that severe anemia, defined as Hb 110 g/L. The 

advanced maternal age, ethnicity, body mass index, 

smoking status, and a variety of medical comorbidities 

were among the numerous confounders that the authors 

controlled for.
[30]

 

 

The effects of maternal ID on the brain and cognitive 

development of the neonate are of growing interest. The 

first two years after birth are when the fetus's brain 

grows the fastest, reaching a total volume that is between 

80 and 90 percent of that of an adult. Myelination, 

monoamine neurotransmission, and hippocampal 

development are among the iron-dependent processes 

taking place at this time. It has been demonstrated that 

ID alters the expression of genes important for 

hippocampal development and function. Evidence of ID 

in utero has been linked to infants who have abnormal 

neurological reflexes, poor memory, altered interactions 

with caregivers, and abnormal neural maturation. Low 

ferritin levels in utero have also been connected to IQ, 

language, and tractability deficits at up to 5 years of 

age
[31]

 Studies examining the effects of iron 

supplementation have produced conflicting findings. In 

one study in Nepal, prenatal iron supplementation for 

women at high risk of developing ID led to improved 

intellectual and fine motor functioning in follow-up 

children aged 7-9 years.
[32]

 However, in other studies, the 

effects of iron supplementation on children whose 
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mothers have established ID have been less clear, 

suggesting that timing of the intervention is crucial; 

earlier supplementation during the antenatal period may 

be necessary for a beneficial effect on the developing 

brain. Neurodevelopmental outcomes of offspring should 

be included in future maternal intervention studies.
[33]

 

 

At the time of Delivery and After 

In addition to having lower iron reserves to support 

compensatory erythropoiesis after significant blood loss, 

women who enter labor with IDA are at an increased risk 

of postpartum hemorrhage. Obstetric indications should 

be used to determine the delivery method, but other 

factors such as appropriate intravenous access, group and 

screen availability, delivery in a unit run by an 

obstetrician, and active management of the third stage of 

labor should also be taken into account.
[29]

 

 

The risk of postpartum anemia is decreased by proper 

management of IDA during the antenatal period. Current 

recommendations advise measuring Hb within 48 hours 

of delivery in women with uncorrected anemia in the 

antenatal period, blood loss of more than 500 mL, or 

signs and symptoms suggestive of anemia. Women 

without active bleeding and anemia that is asymptomatic 

or barely symptomatic may be able to get by on oral iron. 

40–80 mg of elemental iron per day for three months is 

the suggested dosage.
[29]

 

 

Women who need immediate treatment for symptomatic 

anemia or who cannot tolerate oral iron should be offered 

intravenous iron. Recent research found that women who 

received intravenous iron as opposed to oral iron 

experienced a mean improvement of 9 g/L (95 percent 

CI: 4-13 g/L) at 6 weeks postpartum. The reported rate of 

anaphylaxis in women receiving intravenous iron was 

0.6%. Intravenous iron may reduce fatigue and 

depression scores up to 12 weeks after delivery, 

according to low-quality research.
[34]

 We require well-

planned, sufficiently powered, randomised controlled 

trials. 

 

Many women have died as a result of iron deficiency 

anaemia in pregnancy. Iron status should be monitored in 

pregnant women for improved maternal and child care. 

For women who have severe active bleeding, impending 

cardiac compromise, or anaemia symptoms that require 

immediate attention, allogeneic red blood cell transfusion 

should be avoided. Women should be fully informed of 

the potential risks of transfusion, including being unable 

to donate blood in the future, and any potential 

alternative treatments. 

 

CONCLUSION 
Worldwide, iron deficiency anaemia continues to be the 

most frequent factor contributing to maternal anemia, 

having harmful effects on both the mother and the fetus. 

Antenatal anemia is a risk factor for maternal and 

perinatal mortality, preterm labor, low birthweight 

babies, and postpartum hemorrhage, according to 

extensive epidemiological studies. Poor infant 

neurodevelopmental outcomes may also be correlated 

with maternal iron deficiency anaemia. Low maternal 

quality of life scores and postpartum anemia have been 

linked. Many women have died as a result of iron 

deficiency anaemia in pregnancy. Iron status should be 

monitored in pregnant women for improved maternal and 

child care. 

 

REFERENCES 

1. Theo V, et al. Global, regional, and national 

incidence, prevalence, and years lived with disability 

for 328 diseases and injuries for 195 countries, 

1990-2016: a systematic analysis for the Global 

Burden of Disease Study 2016. Lancet, 2017; 390: 

1211–1259. 

2. Obeagu EI, Mohamod AH. An update on Iron 

deficiency anaemia among children with congenital 

heart disease. Int. J. Curr. Res. Chem. Pharm. Sci, 

2023; 10(4): 45-8. 

3. Obeagu EI. Comparative Study of Serum Iron and 

Hemoglobin Levels of Cord Blood of Normal 

Neonates and that of Maternal Blood in Federal 

Medical Centre Owerri. Journal of Clinical and 

Laboratory Research, 2021; 4(1): 2768-0487. 

4. Obeagu EI, Ezimah AC, Obeagu GU. Erythropoietin 

in the anaemias of pregnancy: a review. Int J Curr 

Res Chem Pharm Sci, 2016; 3(3): 10-8. 

5. Okamgba OC, Nwosu DC, Nwobodo EI, Agu GC, 

Ozims SJ, Obeagu EI, Ibanga IE, Obioma-Elemba 

IE, Ihekaire DE, Obasi CC, Amah HC. Iron Status 

of Pregnant and Post-Partum Women with Malaria 

Parasitaemia in Aba Abia State, Nigeria. Annals of 

Clinical and Laboratory Research, 2017; 5(4): 206. 

6. Stevens GA, Finucane MM, De-Regil LM, et al. 

Global, regional, and national trends in haemoglobin 

concentration and prevalence of total and severe 

anaemia in children and pregnant and non-pregnant 

women for 1995-2011: a systematic analysis of 

population-representative data. Lancet Glob Health, 

2013; 1: e16–e25. 

7. Daru J, Cooper NA, Khan KS. Systematic review of 

randomized trials of the effect of iron 

supplementation on iron stores and oxygen carrying 

capacity in pregnancy. Acta Obstet Gynecol Scand, 

2016; 95: 270–279. 

8. Nair M, Churchill D, Robinson S, et al. Association 

between maternal haemoglobin and stillbirth: a 

cohort study among a multi-ethnic population in 

England. Br J Haematol, 2017; 179: 829–837. 

9. Obeagu EI, Opoku D, Obeagu GU. Burden of 

nutritional anaemia in Africa: A Review. Int. J. Adv. 

Res. Biol. Sci., 2023; 10(2): 160-3. 

10. Obeagu EI, Eze VU, Alaeboh EA, Ochei KC. 

Determination of haematocrit level and iron profile 

study among persons living with HIV in Umuahia, 

Abia State, Nigeria. J BioInnovation, 2016; 5:     

464-71. 



Obeagu et al.                                                                  European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 10, Issue 9, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

275 

11. Obeagu EI, Oshim IO, Ochei KC, Obeagu GU. Iron 

and blood donation: A Review. Int. J. Curr. Res. 

Med. Sci, 2016; 2(10): 16-48. 

12. Okoroiwu IL, Chinedu-Madu JU, Obeagu EI, 

Vincent CC, Ochiabuto OM, Ibekwe AM, Amaechi 

CO, Agu CC, Anoh NV, Amadi NM. Evaluation of 

Iron Status, Haemoglobin and Protein Levels of 

Pregnant Women in Owerri Metropolis. Journal of 

Pharmaceutical Research International, 2021; 29, 

33(27A): 36-43. 

13. Obeagu EI, Ali AA, Francisca U, Onwuasoanya AO, 

Vandu DC, Obeagu GU, Paul-Chima UO. Anaemia 

among pregnant women: a review in Africa. IDOSR 

Journal of Scientific Research, 2023; 8(2): 58-61. 

https://doi.org/10.59298/IDOSR/2023/10.2.6004 

14. Obeagu EI, Babar Q. Recent advances in 

understanding of Haemochromatosis: A burning 

issue of life. Int. J. Curr. Res. Med. Sci, 2021; 7(7): 

23-8. 

15. Balarajan Y, Ramakrishnan U, Ozaltin E, et al. 

Anaemia in low-income and middle-income 

countries. Lancet, 2011; 378: 2123–2135. 

16. Naik RP, Lanzkron S.Baby on board: what you need 

to know about pregnancy in the 

hemoglobinopathies. Hematol-Am Soc Hematol 

Educ Program, 2012; 2012: 208–214. 

17. Frise MC, Cheng HY, Nickol AH, et al. Clinical 

iron deficiency disturbs normal human responses to 

hypoxia. J Clin Invest, 2016; 126: 2139–2150. 

18. Drakesmith H, Prentice AM.Hepcidin and the iron-

infection axis. Science, 2012; 338: 768–772. 

19. Koenig MD, Tussing-Humphreys L, Day J, et al. 

Hepcidin and iron homeostasis during pregnancy. 

Nutrients, 2014; 6: 3062–3083. 

20. Fisher AL, Nemeth E.Iron homeostasis during 

pregnancy. Am J Clin Nutr, 2017; 106:           

1567S–1574S. 

21. Ganz T.Systemic iron homeostasis. Physiol Rev, 

2013; 93: 1721–1741. 

22. Sangkhae V, Fisher AL, Wong S, et al. Effects of 

maternal iron status on placental and fetal iron 

homeostasis. J Clin Invest, 2020; 130: 625–640. 

23. Bah A, Pasricha SR, Jallow MW, et al. Serum 

hepcidin concentrations decline during pregnancy 

and may identify iron deficiency: analysis of a 

longitudinal pregnancy cohort in the Gambia. J Nutr, 

2017; 147: 1131–1137. 

24. Rehu M, Punnonen K, Ostland V, et al. Maternal 

serum hepcidin is low at term and independent of 

cord blood iron status. Eur J Haematol, 2010; 85: 

345–352. 

25. Auerbach M, Abernathy J, Juul S, et al. Prevalence 

of iron deficiency in first trimester, nonanemic 

pregnant women. J Matern Fetal Neonatal Med, 

2019; 1–4. 

26. Houston BL, Hurrie D, Graham J, et al. Efficacy of 

iron supplementation on fatigue and physical 

capacity in non-anaemic iron-deficient adults: a 

systematic review of randomised controlled trials. 

BMJ Open, 2018; 8: e019240. 

27. Miles LF, Sandhu RN, Grobler AC, et al. 

Associations between non-anaemic iron deficiency 

and outcomes following surgery for colorectal 

cancer: an exploratory study of outcomes relevant to 

prospective observational studies. Anaesth Intensive 

Care, 2019; 47: 152–159. 

28. Miles LF, Kunz SA, Na LH, et al. Postoperative 

outcomes following cardiac surgery in non-anaemic 

iron-replete and iron-deficient patients - an 

exploratory study. Anaesthesia, 2018; 73: 450–458. 

29. Pavord S, Daru J, Prasannan N, et al. UK guidelines 

on the management of iron deficiency in pregnancy. 

Br J Haematol, 2020; 188: 819–830. 

30. Say L, Chou D, Gemmill A, et al. Global causes of 

maternal death: a WHO systematic analysis. Lancet 

Glob Health, 2014; 2: e323–e333. 

31. Doom JR, Georgieff MK.Striking while the iron is 

hot: understanding the biological and 

neurodevelopmental effects of iron deficiency to 

optimize intervention in early childhood. Curr 

Pediatr Rep, 2014; 2: 291–298. 

32. Christian P, Murray-Kolb LE, Khatry SK, et al. 

Prenatal micronutrient supplementation and 

intellectual and motor function in early school-aged 

children in Nepal. JAMA, 2010; 304: 2716–2723. 

33. Pasricha SR, Drakesmith H, Black J, et al. Control 

of iron deficiency anemia in low- and middle-

income countries. Blood, 2013; 121: 2607–2617. 

34. Holm C, Thomsen LL, Langhoff-RoosJ. Intravenous 

iron isomaltoside treatment of women suffering 

from severe fatigue after postpartum hemorrhage. J 

Matern Fetal Neonatal Med, 2018; 32: 2797–2804. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

View publication stats


