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ABSTRACT 
Background & objectives: Many pregnant women in Pakistan have iron deficiency anemia (IDA), a dietary deficit. It affects 
both the mother's and the foetal' health. Oral iron supplementation usually relieves IDA symptoms. Oral iron supplements are 
hazardous to the GI mucosa, and sensitivity is common. Poor therapeutic compliance leads to treatment failure. Ferrous 
ascorbate (FeA) and iron hydroxide polymaltose complex (IPC) reportedly improve gastrointestinal discomfort and increase 
patient compliance compared to ferrous sulphate (FS). These preparations reportedly improve hemoglobin levels and iron 
stores more quickly than FS. This analysis compared FS's efficacy and safety to IPC and FeA. 
Place of Study: Rashid Latif Medical College Lahore 
Duration of Study: February 2019 and October 2021 
Methods: It was a randomized, parallel, open label, investigation among pregnant women of gestational age from 10 to 28 
weeks with moderate anemia. Patients were randomly selected to receive either FS, IPC or FeA. They were then followed up for 
3 months to look for improvement in the hemoglobin levels and other hematological indicators or any adverse drug response. 
Results: With the exception of 3 months, when the FeA group had a significantly higher hemoglobin level in comparison to the 
FS group (P <0.05), the hemoglobin levels were comparable across the three groups. The overall risk profiles for side effects 
were likewise equal across the research groups, with the exception of epigastric discomfort, which was more frequently reported 
in the FS group. 
Conclusions: The findings of the study indicated that FS, IPC, and FeA all have an efficacy and safety profile in the treatment 
of IDA associated with pregnancy that is comparable to one another. 
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INTRODUCTION 
Iron-deficiency anaemia is the most common nutritional deficiency. 
Clinically, it presents as hypochromic microcytic anaemia with low 
blood indices and serum ferritin. IDA is the most common anaemia 
in reproductive-age women. In underdeveloped nations, it affects 
30 to 70% of pregnant women. 60-70% of pregnant women in 
Pakistan have anaemia. Anemia affects both the mother and the 
unborn child. It causes early delivery, uterine development 
retardation, low birth weight, postpartum haemorrhage, heart 
failure, and infections. 
 In most situations, iron supplementation can treat IDA. Iron 
salts including ferrous sulphate, fumarate, and gluconate are 
widely used to treat and prevent IDA. Oral iron supplements, which 
are usually ferrous (Fe2+) s are hazardous to the GI mucosa, and 
sensitivity to them is common. Poor patient compliance causes 
ineffective treatment. This causes stomach difficulties (nausea, 
vomiting, abdominal pain, constipation and diarrhoea). Iron 
hydroxide polymaltose complex (IPC) and ferrous ascorbate (FeA) 
claim to have fewer gastrointestinal side effects, resulting in 
improved patient compliance. These preparations may raise 
hemoglobin and iron stores more quickly than FS.  
 The current study compared the efficacy and safety of FS to 
other iron preparations, such as IPC and FeA, for treating IDA in 
pregnant women. 
 

MATERIAL AND METHODS 
The research was carried out between February 2019 and October 
2021 at a single center, and it comprised of a randomized, parallel-
group, open-labeled study. After the patients were provided all of 
the information that was necessary regarding the study, a formal 
informed consent was also gathered from each patient. 
Inclusion criteria: Participants in this trial were pregnant women 
who were attending the hospital between the ages of 10 and 28 
weeks and had blood hemoglobin levels between 6.8 and 9.8 g/dl 
(considered to be moderate anemia). They also had to have been 
microscopically diagnosed with microcytic hypochromic anemia. 

Exclusion criteria: We did not include pregnant ladies who 
satisfied the following criteria: low hemoglobin levels (less than 6.8 
g/dl); severe concurrent illness (cardiovascular, renal, hepatic, or 
any other systemic disease); history of chronic inflammation 
(rheumatoid arthritis, gout, or any other systemic disease); patients 
with active internal bleeding (such as bleeding piles, peptic ulcer, 
or oesophageal varices); family history of thalassemia, sick 
Outcome variables: In this particular experiment, the levels of 
serum ferritin and blood hemoglobin served as the outcome 
variables that were examined. 
Sample size: In order to detect a difference of five percentage 
points in the percentage of patients getting normal hemoglobin 
level (>10 g/dl) by the 60th day of treatment using an alpha value 
of 0.05 and a power value of 75 percent , each group needs to 
have a minimum of twenty-five patients. 
Randomization: The patients were randomly assigned to one of 
three groups—Group A, Group B, or Group C—using the numbers 
that were created. Tablets were given out to Group A. (containing 
60 mg elemental iron should be taken twice daily). Folic acid 
tablets were also administered to the subjects during this trial  (5 
mg). The IPC tablets were administered to Group B. (Containing 
100 mg elemental iron once daily and 0.50 mg folic acid must be 
taken once daily). Group C was given FeA 100 mg elemental iron 
and 1.5 mg folic acid per day. The same brand of iron and folic 
acid was given to all groups during the entirety of the course of the 
study. FS was obtained from a pharmacy that was located in a 
public hospital. These medications were provided at no cost to the 
patients. They were not being given any other medications or 
substances. The obstetrician made all of the decisions regarding 
the therapeutic regimen, without the investigator making any kind 
of contribution. 
Lab Investigation: Hemoglobin and other parameters (MCV, 
MCH, MCHC) were measured at baseline (day 0) and periodically 
(days 30, 60 and 90). Blood reticulocyte count was assessed after 
one week of iron therapy (day 7) and serum ferritin levels were 
measured at the beginning and end of the trial (day 90). 
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RESULTS 
167 patients were evaluated. Inclusion criteria were pregnant 
women with microcytic hypochromic anemia and hemoglobin 
levels between 6.8mg and 9.9 mg/dl (moderate anemia). Thirty-
seven patients were eliminated because they declined (n=7) or did 
not match the inclusion criteria (n=24). The remaining 136 patients 
were randomly assigned to three groups after providing informed 
permission. Ferrous sulphate (FS), iron hydroxide polymaltose 
complex (IPC), and ferrous ascorbate (FS) were the three 
categories (FeA). 75 patients (25 from each group) completed the 
study and were assessed for findings . 
 Age, weight, gestational age, and baseline haematological 
parameters such hemoglobin concentration, serum ferritin, MCV, 
MCH, MCHC, and RBC count were equivalent between the three 
groups (Table I).On day 7, all study patients' reticulocyte counts 
were above 1.5%, indicating a favorable response to iron therapy. 
All three groups receiving FS, IPC, and FeA had higher 
hemoglobin levels on days 30, 60, and 90 than at baseline . At day 
90, FS and FeA had different hemoglobin levels (P<0.05). The 
difference between FS and IPC and FeA and IPC at day 90 was 
not statistically significant . 
 

 
 

 
 

DISCUSSION 
In underdeveloped countries, IDA causes morbidity and mortality. 
It's the most frequent kind of anemia in pregnant Indian women 
and affects mother and baby. The Indian government and WHO 
suggest FS for the treatment of IDA, hence it's the most common 
iron preparation supplied to anemic pregnant women. FS is cheap 
and effective, but it often causes gastrointestinal side effects, 
reducing patient compliance. Several iron preparations claim to be 
more effective and tolerable than FS. 
 In this study, FS was compared to FeA and IPC. The 
increase in hemoglobin three groups were between 0.74 and 0.77 
g/dl after one month and 1.56-1.74 after two months.  Beutler E et 
al reported a 1.63-1.84 g/dl rise in hemoglobin after 75 days of iron 
treatment. This study employed ferrous fumarate and feredetate. 
Over the trial period, hemoglobin improved in all three groups. 
Hemoglobin rose most with FeA, then IPC, and least with FS. 
 By days 30 and 60, hemoglobin levels were equivalent 
across the three groups, however at day 90, FeA had a 
considerably greater level than FS (P<0.05). Rahman MM et al 
found a larger rise in hemoglobin with FeA than FS. In this 
investigation, there was no significant difference in mean 
hemoglobin levels between IPC and FS groups even at day 
 IPC produces a considerable boost in hemoglobin and 
related anemia indices in pregnant women with anemia, according 
to Tolkien Z et al. The dose and duration of iron therapy in the 
present study were similar to Haddad L et al. This study also 
measured serum ferritin levels as an indicator of body iron 
reserves. Serum ferritin levels were 8.62-8.84 ug/l, indicating low 

iron reserves. At day 90, serum ferritin was greatest in the FeA 
group, followed by IPC and FS, but the difference was not 
significant. Tolkien Z et al. found similar results. MCV, MCH, 
MCHC, and RBC count showed equivalent improvement across all 
groups, indicating improved iron status in anemic patients. All three 
iron salts improved anemia parameters and restored iron reserves 
relative to baseline. 
 Tolerability and compliance are equally crucial in treating 
IDA as bioavailability and efficacy of the iron salt. Epigastric pain, 
nausea, vomiting, constipation, diarrhoea, and stomach pain were 
prevalent. All three study groups experienced similar side effects, 
except for epigastric pain in the FS group. Previous investigations 
have demonstrated that FS is associated with a higher incidence of 
gastrointestinal side effects, although efforts to increase 
gastrointestinal tolerance with IPC and FeA have shown only 
minimal improvement . IPC, which contains iron in ferric form, 
causes less gastrointestinal side effects since it doesn't generate 
ROS20. In a trial of anemic pregnant women by Tolkien Z et al, 
IPC had fewer side effects and better compliance than FS. FeA 
has fewer side effects and better compliance than FS. 
 This modest experiment with 75 individuals needs a bigger 
sample size to further assess the efficacy and safety of iron 
preparations. A single- or double-blind research would have 
offered more useful information on drug safety than the open-label 
approach. Overall, FS, IPC, and FeA have equivalent efficacy in 
treating IDA of pregnancy, but IPC and FeA have fewer 
gastrointestinal side effects. 
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