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INTRODUCTION 

Iron deficiency is the most common cause of anaemia 

worldwide and is most often due to blood loss or chronic 

dietary insufficiency.1 Women who are of reproductive 

age are particularly at risk owing to blood loss or 

increased iron demand attributed to menstruation, 

pregnancy, and lactation.2 Postpartum anaemia is a 

persistent and serious problem globally and especially for 

being frequent in developing countries, despite 

prophylactic/therapeutic recommendations by the World 

Health Organization (WHO). Due to the lack of a 

globally acceptable definition of postpartum anaemia, a 

haemoglobin less than 10 gm% as defined by WHO is 

used in most studies. Based on this definition the 

prevalence of postpartum anaemia has been observed to 

be between 50 to 80% in developing countries.3 

Postpartum anaemia is associated with an impaired 
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quality of life, reduced cognitive abilities, emotional 

instability, and depression and constitutes a significant 

health problem in women of reproductive age.3  

Iron carbohydrate complexes have revolutionized the 

treatment of iron deficiency anaemia. Iron carbohydrate 

complexes should be considered when oral iron is 

ineffective and for patients who are unable to absorb 

sufficient iron in the gastrointestinal tract or for whom 

blood transfusions should be avoided. Injection iron 

sucrose is one of the commonly used parenteral iron used 

in postpartum anaemia. Injection iron sucrose is effective 

but because of the requirement of multiple doses and long 

stay in hospital, the patients often do not receive the 

entire iron requirement. Ferric carboxymaltose is a fairly 

novel iron complex that consists of a ferric hydroxide 

core stabilized by a carbohydrate shell, allows for 

controlled delivery of iron to target tissues. Administered 

intravenously, it is effective in the treatment of iron-

deficiency anaemia, delivering a replenishment dose of 

up to 1000 mg of iron during a minimum administration 

time of around 15 minutes.4  

Though there are many studies conducted of ferric 

carboxymaltose in postpartum anaemia, there are very 

few studies where ferric carboxymaltose is compared 

with iron sucrose in a head to head study. The current 

study is conducted to compare the safety and efficacy of 

ferric carboxymaltose and iron sucrose in women with 

postpartum anaemia attending to a tertiary hospital in 

southern part of India.  

METHODS 

Current study was conducted in Department of Obstetrics 

and Gynaecology, Vydehi Institute of Medical Sciences 

(VIMS) between December 2015 and June 2017. The 

study protocol was approved by the ethical committee 

board at the study institution. A written informed consent 

was received from all patients in the study.  

The study was designed as a randomized, single centre, 

open label, active controlled trial.  

Inclusion criteria 

• Women admitted to the institution for delivery and 

were diagnosed to have postpartum anaemia were 

considered for screening for inclusion in the study.  

• Eligible patients were those aged above 18 years, 

were diagnosed with postpartum anaemia within 6 

weeks of delivery, either vaginal or Caesarean.  

• Patient should have had haemoglobin levels between 

7 to 9 gm%.  

Exclusion criteria 

• Patients were excluded from the study if they were 

experiencing anaemia with any cause other than iron 

deficiency anaemia like haemolytic anaemia or 

thalassemia.  

• Anaemia of chronic disease like due to chronic 

infection was also excluded.  

• Patients with clinically significant liver disease or 

renal disease were excluded.  

Patients were randomized in a 1:1 ratio using a 

randomization table to receive treatment with either 

injection ferric carboxymaltose (Group 1) or iron sucrose 

(Group 2). Investigator and patients were not blinded to 

study drug allocation.  

After recruitment, a detailed medical history was taken, 

and patient underwent a through general physical 

examination. Baseline haematological investigations 

were conducted including complete blood count, blood 

group, Rh typing, peripheral blood smear, iron profile 

and urine routine. Iron profile included serum iron, total 

iron binding capacity, serum ferritin and serum 

transferrin. The total iron deficit was calculated for each 

patient using Ganzoni’s formula.5  

Total iron deficit (mg) = (Haemoglobin deficit) x patient 

weight (kg) x 2.4 + 500 

Group 1 received injection ferric carboxymaltose at a 

maximum dose of 1000 mg/week based on the postnatal 

haemoglobin and body weight. Group 2 received 

injection iron sucrose at a dose of 200 mg/day on 

alternate days till the calculated dose was given. 500mg 

of ferric carboxymaltose was administered as an infusion 

in 100 ml 0.9% saline over 15 mins. Iron sucrose was 

administered as 200 mg in 100 ml of 0.9% NS over 15 

mins. After patient received the complete planned dose to 

meet the iron deficit, patients were followed up at week 2 

and at week 6 from the initiation of treatment. 

Haemoglobin was measured during the follow up visits. 

Patients were enquired about the adverse events and were 

documented accordingly during follow-up visits. Any 

concomitant medications were documented.  

The primary efficacy parameter was the change in 

haemoglobin from baseline at 2 weeks and 6 weeks. The 

secondary outcome was proportion of patients in each 

group attaining a target haemoglobin level defined as >12 

gm/dl. Adverse events were summarized descriptively.  

Statistical analysis 

A formal hypothesis-based sample size was not 

calculated. A sample size of 100 patients, with 50 

patients in each treatment group was considered for the 

study. Statistical analysis was performed using SPSS 

Version 21.0 (SPSS Inc., Chicago, IL, USA). Change in 

haemoglobin from baseline was analysed using Student's 

t‐test for independent samples (continuous variables). 

Categorical variables were analysed using Fisher’s exact 

test. Results were considered statistically significant 

when p<0.05.  
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RESULTS 

One hundred patients diagnosed with postpartum anaemia 

were recruited in the study. Fifty were randomized to 

receive injection ferric carboxymaltose (Group 1) and 50 

received injection iron sucrose (Group 2). Forty-four 

patients in ferric carboxymaltose group and 42 patients in 

injection iron sucrose group completed the 6 weeks study 

visit. Six patients in ferric carboxymaltose group and 8 

women in iron sucrose were lost to follow-up during the 

study (Figure 1). 

The baseline characteristics were in general similar 

between the treatment groups. The maternal age at 

inclusion in the study was 24.6±3.7 years in the ferric 

carboxymaltose group compared to 23.8±4.0 in the iron 

sucrose group. There were higher proportion of primipara 

in the iron sucrose group compared to ferric 

carboxymaltose group (60% versus 34%). This difference 

was incidental and considered not to have an impact on 

the response to ferric carboxymaltose or Iron sucrose. 

The antenatal haemoglobin and postnatal haemoglobin 

were similar between the groups. There was a statistically 

significant difference in mean antenatal haemoglobin 

between groups but the difference was not clinically 

relevant for the study objectives (11.4±0.9 g/dl in ferric 

carboxymaltose compared to 11.8±0.9 in iron sucrose 

group). Other iron parameters like serum ferritin and 

serum iron were comparable across treatment groups 

(Table 1). 

 

FCM= Ferric carboxymaltose 

Figure 1: Subject disposition flow-chart. 

 

Table 1: Baseline characteristics of the group (mean±SD). 

 Group 1 (ferric carboxymaltose) (n=50) Group 2 (iron sucrose) (n=50) p value 

Maternal age, years 24.6±3.7 23.8±4.0 0.293 

Weight, kg 62.8±6.1 63.5±4.7 0.534 

Primipara 17 (34.0%) 30 (60.0%) 0.009 

Antenal Hb, g/dl (antenatal) 11.4±0.9 11.8±0.9 0.031 

Postnatal Hb g/dl (postnatal) 8.1±0.5 8.1±0.5 0.777 

Serum ferritin, µg/L 13.6±6.6 14.5±8.2 0.537 

Serum iron, µg/dL 42.8±9.9 47.3±6.9 0.312 

Data are expressed as mean±SD or n (%). 

Table 2: Mean rise in haemoglobin at week 2 and week 6. 

 Ferric carboxymaltose (n=50) Iron sucrose (n=50) P-value 

Mean haemoglobin at week 2, g/dl 10.71±0.84 10.30±0.65  

Mean rise in haemoglobin from baseline at week 2, g/dl 2.64±0.91 2.17±0.76 0.010 

Mean haemoglobin at week 6, g/dl 12.71±1.18 12.08±0.97  

Mean rise in haemoglobin from baseline at week 6, g/dl 4.65±1.17 3.96±1.06 0.005 

Data are expressed in mean±SD. 

 

At week 2 after the infusion there was an increase in 

haemoglobin compared to baseline (postnatal) in both 

groups. The mean increase in haemoglobin from baseline 

was significantly higher in Ferric carboxymaltose group 

compared to Iron sucrose group. (2.64±0.91 versus 

2.17±0.76; p = 0.010). At Week 6, the haemoglobin 

further increased compared to Week 2 in both groups. 

The mean increase in haemoglobin from baseline was 

significantly higher in Ferric carboxymaltose group 

compared to Iron sucrose group (4.65±1.17 versus 

3.96±1.06; p=0.005) (Table 2). The mean rise in 

haemoglobin for both study groups is shown graphically 

in Figure 2.  

The target haemoglobin for therapy was 12 g/dl. At the 

end of follow up period at 6 weeks, around 77.3% (34 of 

44) of patients in the Ferric carboxymaltose group and 

50.0% (21 of 42) of patients in iron sucrose achieved the 

target haemoglobin. This difference was statistically 

significant (p=0.013).  
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Majority of the patients did not report any adverse events 

during the study. Around 10% patients in the Ferric 

carboxymaltose group and 6% in the iron sucrose group 

reported at least one adverse event. In the iron sucrose 

group fever and myalgia were the most common adverse 

events reported by 2 patients each reporting the event. 

One patient in Ferric carboxymaltose group reported 

urticaria. In the iron sucrose group fever was the most 

common adverse event with 2 patients reporting it. Apart 

from that 1 patient reported urinary tract infection. All 

adverse events were treated promptly, and patients 

recovered without any sequelae. 

 

Data expressed as mean±SE 

Figure 2: Mean haemoglobin at baseline,               

week 2 and week 6. 

DISCUSSION 

The current study was a single centre randomized control 

study of injection ferric carboxymaltose and injection 

iron sucrose in women diagnosed with postpartum 

anaemia. The key finding of the study is that ferric 

carboxymaltose demonstrated higher and sustained mean 

rise in haemoglobin from baseline compared to iron 

sucrose at both timepoints i.e. week 2 and week 6 in the 

study. The proportion of patients achieving the target 

haemoglobin (12 mg/dl) was also significantly higher in 

patients receiving ferric carboxymaltose compared to iron 

sucrose.  

Ferric carboxymaltose is compared to iron sucrose earlier 

for different clinical settings of iron deficiency anaemia.6-

11 The results of present study were similar to the 

published literature. All these previous studies have 

shown that injection ferric carboxymaltose increased the 

mean haemoglobin faster than iron sucrose and higher 

proportion of patients achieved the target haemoglobin 

when treated with ferric carboxymaltose compared to 

iron sucrose. In present study, at week 2, the mean rise in 

haemoglobin was 2.64±0.91 in injection ferric 

carboxymaltose group compared to 2.17±0.76 iron 

sucrose (p=0.010). Similarly, at week 6, the mean rise in 

haemoglobin was 4.65±1.17 in injection ferric 

carboxymaltose group compared to 3.96±1.06 iron 

sucrose (p=0.005).  

In Mahey et al, after 6 weeks, the increase in 

haemoglobin from baseline was significantly higher in 

the FCM group than in the ISC group (4.8±1.3 g/dL 

versus 3.7±1.5 g/dL; P = 0.005).8 In Naqash et al, the 

mean rise in haemoglobin at 4 weeks was relatively 

higher compared to present results at around 5.49 g/dl.6 

Sharma et al, in a study conducted in patients with post- 

partum anaemia demonstrated a mean rise in 

haemoglobin of 3.14 g/dl at week 2 in the ferric 

carboxymaltose group compared to 2.63 g/dl in present 

study at week 2.7 Pfenniger et al also demonstrated 

numerically higher increase in haemoglobin with ferric 

carboxymaltose compared to iron sucrose at day 8 but the 

difference did not meet the statistical significance (1.83 

versus 0.53 g/dl; p=0.1).10  

In present study, at the end of follow up period at 6 

weeks, significantly higher proportion of patients in the 

ferric carboxymaltose group compared to iron sucrose 

treatment group achieved the target haemoglobin of 12 

gm% (77.3% versus 50.0%). These numbers were similar 

to Mahey et al where 75% in the ferric carboxymaltose 

group and 65% in the iron sucrose group achieved a 

similar target haemoglobin.8  

Some limitations of present study include the smaller 

sample size and not measuring follow-up iron parameters 

during the study which would have given good insight on 

the way study drugs impact the iron stores. Another 

important limitation of present study is that authors did 

not follow-up the patients for a longer duration. The 

superiority of ferric carboxymaltose over iron sucrose 

may be observed over a short duration as observed in 

Mahey et al. In the Mahey et al, there was a significantly 

higher mean rise in haemoglobin in the ferric 

carboxymaltose group compared to iron sucrose at Week 

6 but there was no statistically significant difference was 

observed between the groups at week 12.8 It may indicate 

that ferric carboxymaltose replenishes irons stores faster 

and increases haemoglobin earlier compared to iron 

sucrose, but over a longer duration like 12 weeks both 

ferric carboxymaltose and iron sucrose may be similar in 

efficacy as measured by rise in haemoglobin.  

Patients tolerated both ferric carboxymaltose and iron 

sucrose well in present study with no safety concerns 

identified. Only one patient in ferric carboxymaltose 

group reported urticaria which was self-limiting.  

CONCLUSION 

To conclude, ferric carboxymaltose increased the 

haemoglobin faster than iron sucrose and significantly 

higher proportion of patients achieved target 

haemoglobin within 6 weeks of follow-up. Most patients 

tolerated ferric carboxymaltose and iron sucrose well. 

Ferric carboxymaltose may be considered in women with 

postpartum anaemia for faster rise in haemoglobin while 

requiring fewer injections compared to iron sucrose. 
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