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Background: Postpartum anaemia adversely affects maternal mood, cognition, and maternal-infant interactions. 
Intravenous iron isomaltoside is effective and safe for non-pregnant patients with iron deficiency anaemia, but data 
on its use in Hong Kong women during peripartum period are limited. This study aims to determine the effectiveness 
and safety of iron isomaltoside (Monofer) in women with postpartum haemorrhage or anaemic symptoms.
Methods: Records of women who received iron isomaltoside (Monofer) when haemoglobin (Hb) level was <7g/dL (or 
≥7g/dL when concomitant with anaemic symptoms) irrespective of mode of delivery between April 2018 and March 
2021 were reviewed. Primary outcome measures included response to iron isomaltoside treatment (measured by 
pre- and post-treatment Hb levels), resolution of anaemic symptoms, and the number and types of adverse reactions 
related to treatment. Secondary outcome measures included associations between patient characteristics and Hb 
response.
Results: 126 women were included for analysis. Most were nulliparous, delivered vaginally, and had minor postpartum 
haemorrhage. Most had a baseline Hb level of <10.0 (mean, 7.36) g/dL, but only 53.2% of them had anaemic 
symptoms. No women experienced serious adverse events. Only four (3.2%) women had mild adverse events of 
rash (n=3) or pruritis (n=1). At the 6-week follow-up, the mean Hb level increased 4.39 g/dL to 11.8 g/dL (p<0.001), 
with only one woman reporting anaemic symptoms. 12 (9.5%) of 126 women had some form of haemoglobinopathy 
(usually thalassemia trait) and had lower Hb levels even before pregnancy. Compared with women with normal 
Hb pattern, women with haemoglobinopathy had lower post-treatment Hb responses (p=0.001). Hb response was 
positively associated with delivery blood loss (r=0.188) and negatively associated with baseline Hb level (r= -0.279).
Conclusion: Iron isomaltoside (Monofer) is effective and safe for postpartum anaemia. It enables rapid improvement 
in Hb level and anaemic symptoms, even for those with haemoglobinopathy.
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Background
 Iron deficiency anaemia is common among 
pregnant women worldwide, with a prevalence of 41.8% in 
various degrees1. Anaemia in pregnancy is a risk factor for 
postpartum anaemia2, and therefore minimising anaemia 
before delivery is recommended3. However, peripartum 
blood loss may not be preventable4, and postpartum 
anaemia remains common, with a prevalence of 22.3% to 
22.7%, even in developed regions5,6. Postpartum anaemia 
adversely affects maternal mood, cognition, behaviour, 
maternal-infant interactions, and postpartum depression7.

 Parenteral/intravenous and oral iron supplementation 
can improve anaemic symptoms, maternal-infant bonding, 
and postpartum depression8-11. However, intravenous iron 
agents are associated with serious adverse drug events 
and should be used with caution12. Nonetheless, the newer 
agents have an estimated incidence of serious adverse drug 
events of <1 in 200 00013,14.

 Oral iron supplementation is limited by 

gastrointestinal adverse effects, with an incidence up to 
32%15. The rate of absorption is low, as the iron transport 
system can become saturated16. In contrast, intravenous 
iron supplementation markedly reduces gastrointestinal 
symptoms and does not require long-term dosing17, 
resulting in higher compliance to therapy. It reduces the 
need for transfusions and hence blood- and transfusion-
related risks. Experiences with gynaecology patients in 
Hong Kong have been encouraging18,19.

 The third-generation intravenous iron formulations 
such as iron isomaltoside (Monofer) minimise labile iron 
release and hence toxicity20 and have more complex shells 
to diminish adverse reactions21. This enables single-dose 
repletion and reduces the risk of adverse drug events22. 
Iron isomaltoside (Monofer) is appropriate for postpartum 
women after discharge from the maternity unit23. However, 
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data on its use during antepartum and postpartum periods 
are limited.

Methods
 This study was approved by the Hong Kong 
East Cluster Research Ethics Committee (reference: 
HKECREC-2021-062). A retrospective cross-sectional 
study was conducted in an obstetrics unit with around 2000 
deliveries a year and an estimated prevalence of postpartum 
anaemia of 23%. Records of women who received iron 
isomaltoside (Monofer) between April 2018 and March 
2021 were reviewed. Those who were lost to follow-up or 
those who received blood transfusion after having received 
iron isomaltoside were excluded.

 Women complicated by postpartum haemorrhage 
(blood loss >500 mL) or anaemic symptoms irrespective of 
mode of delivery were assessed for complete blood count 
on day 2 post-delivery. Iron isomaltoside was offered when 
haemoglobin (Hb) level was <7g/dL (or ≥7g/dL when 
concomitant with anaemic symptoms). Blood transfusion 
was reserved for those with haemodynamic instability. 
Dosage was standardised as per hospital pharmacy 
guideline (500 mg for body weight <50 kg, 1000 mg for 
body weight ≥50 kg). Hb level was checked 4 weeks later 
to determine the need for further iron repletion.

 Vital signs were charted before iron isomaltoside 
infusion and every 15 minutes during infusion and an 
hour afterwards. In addition to self-reporting by patients, 
nurses regularly enquired about adverse or hypersensitivity 
reactions. Any suspected reactions were managed in 
accordance with the international guidance24. Anaemic 
symptoms (shortness of breath, palpitation, fatigue, and 
weakness) were documented before and after infusion and 
at 6-week follow-up examination.

 Primary outcome measures included response to 
iron isomaltoside treatment (measured by pre- and post-
treatment Hb levels), resolution of anaemic symptoms, 
and the number and types of adverse reactions related 
to treatment. Secondary outcome measures included 
associations between patient characteristics and Hb 
response.

 Statistical analysis was performed using SPSS 
(Windows version 27; IBM Corp, Armonk [NY], US). A  
p value of <0.05 was considered statistically significant. Hb 
levels and anaemic symptoms before and after treatment 
were compared using the paired-sample t-test. Continuous 
variables were analysed using linear regression, and 

discrete variables were analysed using analysis of  
variance.

Results
 There were 6320 deliveries during the study 
period. 1454 women were estimated to have any degree 
of postpartum anaemia. Of 150 women who received iron 
isomaltoside, 11 were lost to follow-up, 13 received blood 
transfusion after having received iron isomaltoside (mostly 
owing to tachycardia or hemodynamic instability), and the 
remaining 126 were included for analysis. Most patients 
were of Chinese ethnicity, nulliparous, delivered vaginally, 
and had minor postpartum haemorrhage (Table 1). 15.9% 
of women received blood transfusion immediately 
postpartum owing to postpartum haemorrhage; their post-
transfusion Hb levels were taken as the baseline Hb levels. 
In most women, the baseline Hb level were <10.0 (mean, 
7.36) g/dL, but only 53.2% of them had anaemic symptoms 
such as dizziness, shortness of breath, and palpitations.

 No women experienced serious adverse events. Only 
four (3.2%) women had mild adverse events of rash (n=3) 
or pruritis (n=1). One woman had generalised rash, which 
resolved with intravenous hydrocortisone. Two women had 
localised rashes, which subsided spontaneously or after 
the use of antihistamines. One woman had facial pruritis, 
which subsided spontaneously.

 At the 6-week follow-up, the mean Hb level 
increased 4.39g/dL to 11.8 g/dL (p<0.001), with only one 
woman reporting anaemic symptoms (Table 2). 12 (9.5%) 
of 126 women had some form of haemoglobinopathy 
(usually thalassemia trait) and had lower Hb levels even 
before pregnancy. Compared with women with normal 
Hb pattern, women with haemoglobinopathy had lower 
post-treatment Hb responses (p=0.001). Hb response was 
positively associated with delivery blood loss (r=0.188) and 
negatively associated with baseline Hb level (r= -0.279).

Discussion
 The safety profile of iron isomaltoside (Monofer) 
is good for non-pregnant individuals, with serious adverse 
drug event rates of 0.3%25,26 to 0.9%27, in line with other 
contemporary intravenous iron formulations28. However, 
mild reactions (particularly infusion site reactions) are 
not uncommon29, with rates of 3.3%30 to 14%31. Likewise, 
the safety profile of new intravenous iron formulations 
for pregnant women is also good32, but mild reactions are 
also not uncommon. In pregnant women who received 
iron isomaltoside (Monofer), 4.7% developed mild 
hypersensitivity, which abated spontaneously, and none 
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had severe reactions or anaphylaxis33. In Danish postpartum 
women, iron isomaltoside (Monofer) was well tolerated, 
with a mild adverse drug event rate of 13.3%, mostly 
related to infusion site34. Our findings are in line with those 
of the literature.

 Intravenous iron supplementation is effective 
for iron deficiency anaemia, with Hb responses of 1.6 to  
3.2 g/dL in non-pregnant patients35. Similarly, intravenous 
iron supplementation results in superior and faster Hb 
responses for women with postpartum anaemia36-38. 
Intravenous iron supplementation can reduce39 or even 

prevent40 blood transfusion in postpartum women. Iron 
isomaltoside (Monofer) enables faster Hb recovery and 
reduced fatigue, compared with oral iron supplementation, 
in women with postpartum haemorrhage35.

 In the present study, 12 (9.5%) women had 
some form of haemoglobinopathy, consistent with the 
prevalence of thalassemia in Hong Kong41. In women 
with haemoglobinopathy, although Hb improvement was 
smaller, their Hb level after treatment (10.88 g/dL) was 
similar to that in their first trimester (10.56 g/dL). This 
suggests almost complete correction of their iron deficiency 

Table 2. Haemoglobin level and anaemic symptoms before and after iron isomaltoside infusion in 126 
women

Table 1. Characteristics of 126 women who received iron isomaltoside (Monofer)

Baseline 6-week 
follow-up

Change p Value

No. (%) of women with anaemic symptoms 67 (53.2) 1 (0.8) -66 (-52.4) <0.001
Mean haemoglobin level, g/dL

All women (n=126) 7.36 11.76 +4.39 (4.22-4.57) <0.001
Women with normal haemoglobin  
pattern (n=114)

7.37 11.85 +4.48 (4.30-4.66) <0.001

Women with haemoglobinopathy (n=12) 7.34 10.88 +3.53 (2.90-4.17) <0.001

Characteristic Value* p Value
Age, y 33.0±4.4 0.486
Parity 0.33±0.57 0.354
Mode of delivery 0.379
Normal spontaneous delivery 65 (51.1)
Instrumental 36 (28.6)
Caesarean section 25 (19.8)
Ethnicity 0.194
Chinese 111 (8.1)
Other Asian 13 (10.3)
Caucasian 2 (1.6)
Haemoglobinopathy† 12 (9.5) 0.001 (η=0.281/η2=0.079)
Body mass index, kg/m2 22.3±3.1 0.948
Delivery blood loss, mL 650±318 0.035 (r=0.188/R2=0.027)
Transfusion 20 (15.9) 0.522
Baseline haemoglobin, g/dL 7.36±0.61 0.002 (r= -0.279/R2=0.078)
Baseline mean corpuscular volume, unit 81.2±12.0 0.059
Anaemic symptoms 67 (53.2) 0.888

* Data are presented as mean±standard deviation or No. (%) of participants
† Alpha thal trait (n=4), beta thal trait (n=6), and others (n=2)
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anaemia. Hb response was associated with delivery blood 
loss and pre-treatment Hb level but not with the pre-
treatment mean corpuscular volume. The normal mean 
corpuscular volume is likely due to elevated haematocrit 
level secondary to acute blood loss in postpartum 
anaemia42,43.

 There are limitations to this study. It lacks a control 
group of oral iron supplementation, which is the standard 
treatment. The sample size is relatively small and is from a 
single centre. The study design is retrospective. Nonetheless, 
the use of iron isomaltoside (Monofer) and management of 
adverse reactions are based on standardised protocols. The 
selection bias is small, as only 7.3% of women were lost to 
follow-up.

Conclusion
 Iron isomaltoside (Monofer) is effective and safe 
for postpartum anaemia. It enables rapid improvement 
in Hb level and anaemic symptoms, even for those with 
haemoglobinopathy.

Contributors
 LTLL designed the study. LTLL acquired the data. 
LTLL analysed the data. LTLL drafted the manuscript. WS 

critically revised the manuscript for important intellectual 
content. All authors had full access to the data, contributed 
to the study, approved the final version for publication, and 
take responsibility for its accuracy and integrity.

Conflicts of interest
 All authors have disclosed no conflicts of interest.

Funding/support
 This study received no specific grant from any 
funding agency in the public, commercial, or not-for-profit 
sectors.

Data availability
 All data generated or analysed during the present 
study are available from the corresponding author on 
reasonable request.

Ethics approval
 The study was approved by the Hong Kong 
East Cluster Research Ethics Committee (reference: 
HKECREC-2021-062). The patients were treated in 
accordance with the tenets of the Declaration of Helsinki. 
The patients provided written informed consent for all 
treatments and procedures.

References

1. McLean E, Cogswell M, Egli I, Wojdyla D, de Benoist B. 
Worldwide prevalence of anaemia, WHO Vitamin and 
Mineral Nutrition Information System, 1993-2005. Public 
Health Nutr 2009;12:444-54. Crossref

2. Allary J, Soubirou JF, Michel J, et al. An individual scoring 
system for the prediction of postpartum anaemia. Ann Fr 
Anesth Reanim 2013;32:e1-7. Crossref

3. Guideline: Iron Supplementation in Postpartum Women. 
Geneva: World Health Organization; 2016

4. Milman N. Postpartum anemia I: definition, prevalence, 
causes, and consequences. Ann Hematol 2011;90:1247-
53. Crossref

5. Bergmann RL, Richter R, Bergmann KE, Dudenhausen JW. 
Prevalence and risk factors for early postpartum anemia. Eur 
J Obstet Gynecol Reprod Biol 2010;150:126-31. Crossref

6. Lau CW. Iron therapy in obstetrics and gynaecology: a review.  
Hong Kong J Gynaecol Obstet Midwifery 2019;19:49-55. Crossref

7. Eckerdal P, Kollia N, Löfblad J, et al. Delineating the 
association between heavy postpartum haemorrhage and 
postpartum depression. PLoS One 2016;11:e0144274. Crossref

8. Lopez A, Cacoub P, Macdougall IC, Peyrin-Biroulet L. Iron 
deficiency anaemia. Lancet 2016;387:907-16. Crossref

9. Beard JL, Hendricks MK, Perez EM, et al. Maternal iron 

deficiency anemia affects postpartum emotions and cognition. 
J Nutr 2005;135:267-72. Crossref

10. Surbek D, Vial Y, Girard T, et al. Patient blood management 
(PBM) in pregnancy and childbirth: literature review 
and expert opinion. Arch Gynecol Obstet 2020;301:627-
41. Crossref

11. Camaschella C. Iron deficiency anemia N Engl J Med 
2015;372:1832-43. Crossref

12. Girelli D, Ugolini S, Busti F, Marchi G, Castagna A. Modern 
iron replacement therapy: clinical and pathophysiological 
insights. Int J Hematol 2018;107:16-30. Crossref

13. Achebe M, DeLoughery TG. Clinical data for intravenous 
iron: debunking the hype around hypersensitivity. Transfusion 
2020;60:1154-9. Crossref

14. Chertow GM, Mason PD, Vaage-Nilsen O, Ahlmén J. Update 
on adverse drug events associated with parenteral iron. 
Nephrol Dial Transplant 2006;21:378-82. Crossref

15. Moore RA, Gaskell H, Rose P, Allan J. Meta-analysis of 
efficacy and safety of intravenous ferric carboxymaltose 
(Ferinject) from clinical trial reports and published trial data. 
BMC Blood Disord 2011;11:4. Crossref

16. Geisser P, Burckhardt S. The pharmacokinetics and 
pharmacodynamics of iron preparations. Pharmaceutics 

https://doi.org/10.1017/S1368980008002401
https://doi.org/10.1016/j.annfar.2012.11.002
https://doi.org/10.1007/s00277-011-1279-z
https://doi.org/10.1016/j.ejogrb.2010.02.030
https://doi.org/10.12809/hkjgom.19.1.06
https://doi.org/10.1371/journal.pone.0144274
https://doi.org/10.1016/S0140-6736(15)60865-0
https://doi.org/10.1093/jn/135.2.267
https://doi.org/10.1007/s00404-019-05374-8
https://doi.org/10.1056/NEJMra1401038
https://doi.org/10.1007/s12185-017-2373-3
https://doi.org/10.1111/trf.15837
https://doi.org/10.1093/ndt/gfi253
https://doi.org/10.1186/1471-2326-11-4


LLT LEE and W SHU

20

2011;3:12-33. Crossref

17. Avni T, Bieber A, Grossman A, Green H, Leibovici L, 
Gafter-Gvili A. The safety of intravenous iron preparations: 
systematic review and meta-analysis. Mayo Clin Proc 
2015;90:12-23. Crossref

18. Litton E, Xiao J, Ho KM. Safety and efficacy of intravenous 
iron therapy in reducing requirement for allogeneic blood 
transfusion: systematic review and meta-analysis of 
randomised clinical trials. BMJ 2013;347:f4822. Crossref

19. Lau SCH, Hung CMW, Leung WC, Leung TW. Intravenous 
iron therapy for menorrhagic patients with severe iron-
deficiency anaemia: a retrospective cohort study. Hong Kong 
J Gynaecol Obstet Midwifery 2019;19:103-6. Crossref

20. Bhandari S, Pereira DIA, Chappell HF, Drakesmith H. 
Intravenous irons: from basic science to clinical practice. 
Pharmaceuticals (Basel) 2018;11:82. Crossref

21. Larson DS, Coyne DW. Update on intravenous iron choices. 
Curr Opin Nephrol Hypertens 2014;23:186-91. Crossref

22. Wang C, Graham DJ, Kane RC, et al. Comparative risk of 
anaphylactic reactions associated with intravenous iron 
products. JAMA 2015;314:2062-8. Crossref

23. Auerbach M, Henry D, DeLoughery TG. Intravenous ferric 
derisomaltose for the treatment of iron deficiency anemia. 
Am J Hematol 2021;96:727-34. Crossref

24. Rampton D, Folkersen J, Fishbane S, et al. Hypersensitivity 
reactions to intravenous iron: guidance for risk minimization 
and management. Haematologica 2014;99:1671-6. Crossref

25. Bhandari S, Kalra PA, Kothari J, et al. A randomized, 
open-label trial of iron isomaltoside 1000 (Monofer®) 
compared with iron sucrose (Venofer®) as maintenance 
therapy in haemodialysis patients. Nephrol Dial Transplant 
2015;30:1577-89. Crossref

26. Auerbach M, Henry D, Derman RJ, Achebe MM, Thomsen 
LL, Glaspy J. A prospective, multi-center, randomized 
comparison of iron isomaltoside 1000 versus iron sucrose 
in patients with iron deficiency anemia; the FERWON-IDA 
trial. Am J Hematol 2019;94:1007-14. Crossref

27. Kalra PA, Bhandari S, Saxena S, et al. A randomized trial 
of iron isomaltoside 1000 versus oral iron in non-dialysis-
dependent chronic kidney disease patients with anaemia. 
Nephrol Dial Transplant 2016;31:646-55. Crossref

28. Derman R, Roman E, Modiano MR, Achebe MM,  
Thomsen LL, Auerbach M. A randomized trial of iron 
isomaltoside versus iron sucrose in patients with iron 
deficiency anemia Am J Hematol 2017;92:286-91. Crossref

29. Kalra PA, Bhandari S. Efficacy and safety of iron isomaltoside 
(Monofer) in the management of patients with iron deficiency 
anemia. Int J Nephrol Renovasc Dis 2016;9:53-64. Crossref

30. Wikström B, Bhandari S, Barany P, et al. Iron isomaltoside 
1000: a new intravenous iron for treating iron deficiency in 
chronic kidney disease. J Nephrol 2011;24:589-96. Crossref

31. Reinisch W, Staun M, Tandon RK, et al. A randomized, 

open-label, non-inferiority study of intravenous iron 
isomaltoside 1,000 (Monofer) compared with oral iron for 
treatment of anemia in IBD (PROCEED). Am J Gastroenterol 
2013;108:1877-88. Crossref

32. Govindappagari S, Burwick R. Treatment of iron deficiency 
anemia in pregnancy with intravenous versus oral iron: 
systematic review and meta-analysis. Am J Perinatol 
2019;36:366-76. Crossref

33. Wesström J. Safety of intravenous iron isomaltoside for iron 
deficiency and iron deficiency anemia in pregnancy. Arch 
Gynecol Obstet 2020;301:1127-31. Crossref

34. Holm C, Thomsen LL, Norgaard A, Langhoff-Roos J. Single-
dose intravenous iron infusion or oral iron for treatment 
of fatigue after postpartum haemorrhage: a randomized 
controlled trial. Vox Sang 2017;112:219-28. Crossref

35. Gurusamy KS, Nagendran M, Broadhurst JF, Anker SD,  
Richards T. Iron therapy in anaemic adults without 
chronic kidney disease. Cochrane Database Syst Rev 
2014;12:CD010640. Crossref

36. Sultan P, Bampoe S, Shah R, et al. Oral vs intravenous iron 
therapy for postpartum anemia: a systematic review and meta-
analysis. Am J Obstet Gynecol 2019;221:19-29.e3. Crossref

37. Van Wyck DB, Martens MG, Seid MH, Baker JB, Mangione A.  
Intravenous ferric carboxymaltose compared with oral iron in 
the treatment of postpartum anemia: a randomized controlled 
trial. Obstet Gynecol 2007;110:267-78. Crossref

38. Seid MH, Derman RJ, Baker JB, Banach W, Goldberg C, 
Rogers R. Ferric carboxymaltose injection in the treatment of 
postpartum iron deficiency anemia: a randomized controlled 
clinical trial. Am J Obstet Gynecol 2008;199:435.e1-435.
e7. Crossref

39. Broche DE, Gay C, Armand-Branger S, Grangeasse L, 
Terzibachian JJ. Acute postpartum anaemia. Clinical practice 
and interest of intravenous iron [in French]. Gynecol Obstet 
Fertil 2004;32:613-9. Crossref

40. Wali A, Mushtaq A, Nilofer. Comparative study: efficacy, 
safety and compliance of intravenous iron sucrose and 
intramuscular iron sorbitol in iron deficiency anemia of 
pregnancy. J Pak Med Assoc 2002;52:392-5.

41. Lau YL, Chan LC, Chan YY, et al. Prevalence and genotypes 
of alpha- and beta-thalassemia carriers in Hong Kong: 
implications for population screening. N Engl J Med 
1997;336:1298-301. Crossref

42. Ramakers C, van der Woude DA, Verzijl JM, Pijnenborg JM, 
van Wijk EM. An added value for the hemoglobin content in 
reticulocytes (CHr) and the mean corpuscular volume (MCV) 
in the diagnosis of iron deficiency in postpartum anemic 
women. Int J Lab Hematol 2012;34:510-6. Crossref

43. Valeri CR, Dennis RC, Ragno G, Macgregor H, Menzoian JO,  
Khuri SF. Limitations of the hematocrit level to assess the 
need for red blood cell transfusion in hypovolemic anemic 
patients. Transfusion 2006;46:365-71. Crossref

https://doi.org/10.3390/pharmaceutics3010012
https://doi.org/10.1016/j.mayocp.2014.10.007
https://doi.org/10.1136/bmj.f4822
https://doi.org/10.12809/hkjgom.19.2.04
https://doi.org/10.3390/ph11030082
https://doi.org/10.1097/01.mnh.0000441154.40072.2e
https://doi.org/10.1001/jama.2015.15572
https://doi.org/10.1002/ajh.26124
https://doi.org/10.3324/haematol.2014.111492
https://doi.org/10.1093/ndt/gfv096
https://doi.org/10.1002/ajh.25564
https://doi.org/10.1093/ndt/gfv293
https://doi.org/10.1002/ajh.24633
https://doi.org/10.2147/IJNRD.S89704
https://doi.org/10.5301/JN.2011.6248
https://doi.org/10.1038/ajg.2013.335
https://doi.org/10.1055/s-0038-1668555
https://doi.org/10.1007/s00404-020-05509-2
https://doi.org/10.1111/vox.12477
https://doi.org/10.1002/14651858.CD010640.pub2
https://doi.org/10.1016/j.ajog.2018.12.016
https://doi.org/10.1097/01.AOG.0000275286.03283.18
https://doi.org/10.1016/j.ajog.2008.07.046
https://doi.org/10.1016/j.gyobfe.2004.05.014
https://doi.org/10.1056/NEJM199705013361805
https://doi.org/10.1111/j.1751-553X.2012.01423.x
https://doi.org/10.1111/j.1537-2995.2006.00730.x



