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Abstract 
Aim: This study compares the efficacy, safety, and tolerability of iron isomaltoside (also Known as Ferric 
Derisomaltose) and iron sucrose in pregnant women with iron deficiency anaemia (IDA).  
Material and Methods: A total of 320 participants were randomly assigned to receive either iron isomaltoside 
(Group A) or iron sucrose (Group B).  
Results: The results showed that iron isomaltoside led to a significantly rapid and greater rise in hemoglobin 
levels and serum ferritin levels compared to iron sucrose. Both treatments were well tolerated, with similar rates 
of adverse drug reactions.  
Conclusion: These findings suggest that iron isomaltoside may be more effective in rapidly improving iron 
status in pregnant women, although both formulations are safe alternatives for managing IDA during pregnancy. 
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Introduction 

Iron deficiency anaemia (IDA) is one of the most 
common nutritional deficiencies during pregnancy, 
with significant implications for maternal and fetal 
health. It affects a substantial proportion of 
pregnant women globally, leading to symptoms 
such as fatigue, weakness, and reduced exercise 
tolerance, which can negatively impact a woman's 
quality of life [1]. Additionally, untreated or 
inadequately treated IDA is associated with 
increased risks of preterm birth, low birth weight, 
and poor neonatal outcomes [2].  

As the iron requirements during pregnancy increase 
due to fetal growth and the expansion of maternal 
blood volume, the management of IDA becomes 
essential for optimizing both maternal and fetal 
health [3]. IDA Increases the Risk of Atonic PPH 
(Post-Partum Hemorrhage); Existing IDA 
significantly increases the morbidity and mortality 
in all the cases of PPH [4]. Oral iron 
supplementation remains the first-line treatment for 
IDA; however, its poor bioavailability, 
gastrointestinal side effects, and limited and slower 
effectiveness in severe cases often make 

intravenous (IV) iron therapy necessary [5]. 
Among the various IV iron preparations, iron 
sucrose and iron isomaltoside are widely used due 
to their relatively favorable safety profiles and 
efficacy in rapidly replenishing iron stores. Iron 
sucrose, a commonly used IV formulation, has 
demonstrated effectiveness in treating iron 
deficiency in pregnant women, but its infusion rates 
and associated adverse events have been a concern 
[6]. Iron isomaltoside, a newer formulation, has 
been shown to be as effective but with potentially 
fewer side effects, making it an attractive 
alternative [7]. 

Ferric Carboxymatose (FCM) is equally effective, 
but has Higher Risk of Hypo-Phosphatemia and is 
More Costly than Iron Isomaltoside (8). Despite 
These Apparent Advantages, Iron Isomatoside Is 
not as widely used as FCM or Iron Sucrose, may be 
because there are not enough comprehensive 
studies directly comparing the safety, efficacy, and 
tolerability of iron isomaltoside and other 
commonly used iron injections in pregnant women. 
Most of the available research focuses on either one 
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formulation or on populations outside of 
pregnancy, which limits the generalizability of 
findings to pregnant females suffering from IDA 
[9,10]. Additionally, there is limited data on 
patient-reported outcomes, which are important for 
understanding the impact of these treatments on a 
patient's daily life [11]. 

Given that Iron Sucrose is the most commonly used 
treatment due to its availability in many 
government hospitals, and recognizing the 
aforementioned gaps in knowledge, this study aims 
to compare the efficacy, safety, and tolerability of 
iron isomaltoside against iron sucrose in pregnant 
women diagnosed with iron deficiency anemia. The 
research assessed hematologic responses, adverse 
events, and patient-reported outcomes to identify 
the best treatment strategy for managing IDA 
during pregnancy in tertiary hospitals in India. 

Material and Methods 

This was a, multi-Centre, prospective, Randomized 
Controlled Trial aimed at evaluating the efficacy, 
safety, and tolerability of iron isomaltoside and iron 
sucrose in pregnant females diagnosed with iron 
deficiency anemia (IDA) at tertiary hospitals in 
India. The study was conducted over a one-year 
period.  

The study was conducted in accordance with the 
ethical principles of the Declaration of Helsinki and 
was approved by the Institutional Review Board 
(IRB) of the hospitals. Written informed consent 
was obtained from all participants prior to 
enrollment in the study. Confidentiality and privacy 
of participants were maintained throughout the 
study. 

The study included 320 pregnant women diagnosed 
with iron deficiency anaemia, who were recruited 
from the outpatient and inpatient departments of 
three tertiary hospitals. Participants were eligible if 
they met the following Inclusion criteria: 

1. Pregnant women aged 18-45 years. 
2. Diagnosed with moderate to severe iron 

deficiency anaemia (serum ferritin < 30 ng/mL 
and haemoglobin < 11 g/dL). 

3. No history of known hypersensitivity or 
adverse reactions to intravenous iron 
preparations. 

4. Informed consent had been obtained for 
participation in the study. 

Exclusion Criteria   

1. Presence of chronic diseases such as chronic 
kidney disease, inflammatory bowel disease, or 
malignancy 

2. History of blood transfusions or other iron 
therapies within the past 4 weeks 

3. HB < 7G (Indication for Blood Transfusion) 
4. Pregnancy < 20 Weeks & > 36 Weeks 

5. Any contraindications to iron isomaltoside or 
iron sucrose as per the manufacturer’s 
guidelines. 

The participants were randomly allocated into two 
groups by Simple Random method. 

Group A (Iron Isomaltoside Group): Pregnant 
women in this group received iron isomaltoside 
intravenously as a single dose infusion depending 
upon the Severity of Anemia (500 mg for HB 
ranged from 9-11 g/dl and 1000 mg for HB ranged 
from 7-9 g/dl).  

Group B (Iron Sucrose Group): Pregnant women in 
this group received iron sucrose intravenously 
(typically administered in 3-5 divided doses where 
each infusion is of 150-200 mg, given on alternate 
days (total dose of 500 mg for HB ranged from 9-
11 g/dl and 1000 mg for HB ranged from 7-9 g/dl) 

Intervention and Treatment Regimen 

The participants in both groups received 
intravenous iron supplementation as per standard 
hospital protocol, All Iron Injections (150/200 mg 
Iron Sucrose & 500/1000 mg Iron Isomaltose) were 
diluted In 100 ML NS. First IV Test dose of 10 
Drops given over Two minutes. If No Reactions 
were observed even after 10 Minutes, then 
remaining Injection was transfused over 10-15 
minutes through 20 G IV canula. Both iron 
isomaltoside and iron sucrose were administered 
under clinical supervision to monitor for any 
immediate adverse reactions during the infusion, 
and for 30 minutes after the infusion was over. 

Statistical Analysis: Statistical analysis was 
conducted using SPSS software. Continuous 
variables such as hemoglobin levels, serum ferritin, 
and iron parameters were analyzed using paired t-
tests (for within-group comparisons) and 
independent t-tests (for between-group 
comparisons). Categorical variables (e.g., incidence 
of adverse events) were analyzed using chi-square 
tests. The p-value of < 0.05 was considered 
statistically significant. 

Results  

Table 1 presents the sociodemographic 
characteristics of the participants in both Group A 
and Group B. The parameters evaluated include 
mean age, mean gestational age, gravidity, 
socioeconomic status, mean BMI, dietary status, 
and oral iron intake.  

The data reflects the distribution of these variables 
between the two groups, with corresponding p-
values indicating the statistical significance of the 
differences observed. Most variables, including 
age, gestational age, gravidity, and dietary habits, 
show no significant differences between the two 
groups, as reflected by the p-values greater than 
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0.05. Table 2 presents the distribution of pre-
treatment hemoglobin (Hb) levels in both Group A 
and Group B. The table shows the number and 
percentage of participants in each Hb range (7-8.9 
g/dL, and 9-10.9 g/dL) for both groups. The mean 
Hb values for Group A and Group B were found to 
be 7.619±0.7492 g/dL and 8.018±0.382 g/dL, 
respectively, with a p-value of 0.621, indicating no 
significant difference between the two groups in 
terms of pre-treatment Hb levels. 

Table 3 presents the baseline and follow-up values 
for hemoglobin and serum ferritin in both Group A 
and Group B. It includes the mean hemoglobin 
levels at baseline, the rise in hemoglobin at 2 weeks 
and 4 weeks, and the baseline and follow-up serum 
ferritin levels. The table also reports the percentage 
of adverse drug reactions observed in each group. 
Group A showed a more significant rise in 

hemoglobin at 2 and 4 weeks compared to Group 
B. However, serum ferritin levels increased 
considerably in Group A, while the increase was 
less pronounced in Group B. The percentage of 
adverse drug reactions was relatively similar in 
both groups. 

Table 4 presents the adverse drug reactions 
observed in both Group A and Group B during the 
study. The table outlines the occurrence of various 
side effects, including nausea, hypersensitivity 
reactions, vomiting, injection site reactions (pain, 
swelling, and irritation), headache, and hot 
flushing. The total percentage of adverse drug 
reactions was similar in both groups. The most 
common reactions were vomiting and nausea, with 
no significant differences between the two groups 
in terms of the frequency or severity of reactions, 
as indicated by the p-values. 

 
Table 1: Sociodemographic distribution in group A & B 

Parameter Group A (N=160) Group B (N=160) P Value 
Mean age (years) 28.50±5.10 27.80±4.80 0.318 
Mean Gestational age (weeks) 30.10±3.20 31.20±2.50 0.45 
Gravidity 
Primi 88 80 0.6 
Multi 72 80 
Socioeconomic status 
Lower middle 32 40 0.35 
Middle  128 120 
Mean BMI 22.3±1.75 21.5±1.90 0.52 
Dietary status 
Veg  120 112 0.75 
Nonveg 40 48 
Oral Iron intake 
Regular  80 88 0.68 
Irregular  80 72 
 

Table 2: Hemoglobin values in group A& B 
Pre-Treatment Hb (g/dl) Group A (n=160) Group B (n=160) 
7-8.9 148 (92.5%) 144 (90%) 
9-10.9 12 (7.5%) 16 (10%) 
MEAN Hb(g/dl)  7.619±0.7492 8.018±0.382 
P=0.621 
 

Table 3: Pretreatment and post treatment indices in group A & B 
Variable (Mean Â± SD) Group A Group B 
Baseline Haemoglobin (g/dl) 7.88±0.49 8.05±0.52 
Haemoglobin Rise (g/dl) At 2 Weeks 1.12±0.31 0.45±0.19 
Haemoglobin Rise (g/dl) At 4 Weeks 1.96±0.45 1.20±0.29 
Baseline Serum Ferritin (mcg/l) 15.30±5.67 16.10±6.22 
Serum Ferritin (mcg/l) At 2 Weeks 145.60±18.14 95.40±15.78 
Serum Ferritin (mcg/l) At 4 Weeks 125.00±12.22 80.50±14.56 
Adverse Drug Reactions (%) 48 56 
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Table 4: Side effects in group A & B 
Adverse Drug Reaction Group A No (%) (N=160) Group B No (%) (N=160) P Value 
Nausea 8 (5%) 16 (10%) 0.35 
Hypersensitivity reaction 8 (5%) 8 (5%) 0.5 
Vomiting 12 (7.5%) 8 (10%) 0.3 
Injection site reactions (pain, 
swelling, irritation) 

8 (5%) 12 (7.5%) 0.58 

Headache 8 (5%) 8 (10%) 0.4 
Hot flushing 4 (5%) 4 (2.5%) 1 
Total 48 (30%) 56 (35%) 0.97 
 
Discussion  

This study aimed to evaluate the efficacy, safety, 
and tolerability of iron isomaltoside versus iron 
sucrose in pregnant women diagnosed with iron 
deficiency anaemia (IDA). The findings showed 
that both iron formulations were effective in 
improving hemoglobin levels and replenishing iron 
stores, though there were significant differences in 
the response between the two groups. 

Iron isomaltoside (Group A) demonstrated a more 
significant and Rapid rise in hemoglobin levels at 
both 2 and 4 weeks compared to iron sucrose 
(Group B). This could be attributed to iron 
isomaltoside's higher molecular weight and ability 
to release iron in a more controlled manner, leading 
to improved absorption and utilization [12].  

These results align with previous studies that 
suggest iron isomaltoside provides a more rapid 
and substantial improvement in iron status, making 
it a potential alternative for managing IDA in 
pregnant women [13]. Iron sucrose, although 
effective, required more frequent dosing, leading to 
a slower increase in hemoglobin levels and serum 
ferritin over time, as supported by studies 
comparing the two therapies [14]. 

Both groups showed improvement in serum ferritin 
levels, which is a key indicator of iron stores in the 
body. However, Group A showed a larger increase 
in serum ferritin at both 2 and 4 weeks. This is 
consistent with findings from other studies that 
report iron isomaltoside’s superior capacity for 
replenishing iron stores compared to other 
intravenous iron formulations [15]. This suggests 
that iron isomaltoside may be more beneficial in 
rapidly correcting iron deficiencies in pregnant 
women. 

In terms of safety, both treatments were well 
tolerated, with adverse drug reactions being 
relatively mild in both groups. Though absolute 
number of ADR is less in Iron Isomaltoside group, 
difference is statistically not significant. The most 
common reactions included nausea, vomiting, and 
headaches, with a similar incidence in both groups. 
This is in line with previous studies on the safety 
profiles of these two formulations, which report 
that adverse reactions are typically rare and mild 

[16]. Moreover, the rate of injection site reactions 
and other side effects did not significantly differ 
between the groups, reinforcing the overall safety 
of both treatments. Both treatments were well 
tolerated, and the percentage of adverse drug 
reactions remained low, consistent with the safety 
profiles observed in previous research on 
intravenous iron therapies [17]. The percentage of 
participants experiencing side effects was Slightly 
Less in Iron Isomaltoside Group, But the 
Difference was Statistically Not Significant. 
(p>0.05) These findings suggest that both iron 
formulations are safe for use in pregnant women, 
but the preference for one over the other may 
depend on factors such as patient response, ease of 
administration, and clinical context, total cost of 
therapy and weeks of gestation.  

Overall, this study supports the use of both iron 
isomaltoside and iron sucrose as effective and safe 
treatments for managing iron deficiency anaemia 
during pregnancy. However, iron isomaltoside may 
offer a more rapid and robust improvement in 
hematologic parameters, making it a preferable 
option in certain clinical settings. 

Conclusion 

In conclusion, both iron isomaltoside and iron 
sucrose are effective and safe treatments for 
managing iron deficiency anaemia in pregnant 
women. Iron isomaltoside demonstrated a more 
significant improvement in hemoglobin levels and 
serum ferritin, indicating its potential advantages in 
terms of rapid iron replenishment. However, both 
formulations were well tolerated, with similar rates 
of adverse drug reactions observed in both groups. 
These findings suggest that while iron isomaltoside 
may offer a more rapid and cost-effective response, 
iron sucrose remains a viable alternative for 
managing IDA during pregnancy. Further studies 
with larger sample sizes are needed to validate 
these results and assess long-term outcomes. 
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