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Abstract

Introduction:  Pregnancy is a physiological process in which the 
need for iron increases. We aimed to compare the effectiveness and 
side effects of different oral iron supplements on pregnant women..
Methods: 100 pregnant women between the ages of 18-45 who used Fe+2 
(ferrous sulfate) valent iron supplementation during their pregnancy were 
included in the study as group 1. 100 pregnant women in the same age range 
who used Fe+3 (iron polymaltose complex) valent iron supplementation 
during their pregnancy were determined as group 2. Response to anemia 
treatment was evaluated with the results of laboratory parameters (Hgb, 
Hct). The side effects of the preparations used in oral iron replacement were 
questioned retrospectively with a questionnaire applied to the patients.
Results: 16 of 100 patients (16%) had side effects with oral iron polymaltose 
complex supplementation. 43 of 100 patients (43%) had side effects with oral 
ferrous sulfate supplementation. The overall side effect was higher in those 
taking oral ferrous sulfate supplementation (p<0.001). Hb and Hct values 
measured at 3-month periods were found to be similar between the groups 
(p>0.05). The most common side effect was nausea and vomiting with 12%.
Conclusion: Both oral ferrous sulfate and iron polymaltose complex supple-
mentation have similar effects on hemoglobin and hematocrit levels in pregnant 
women without iron deficiency anemia. However, oral ferrous sulfate supp-
lementation causes more side effects compared to iron polymaltose complex.
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Introduction      

 Physiological changes in pregnancy can cau-
se difficulties in the diagnosis of hematological di-
seases. While the plasma volume increases by ap-
proximately 40-50% in singleton pregnancies, the 
amount of erythrocytes increases by approximately 
15-25%, so the need for iron increases during preg-
nancy. Anemia in pregnancy can be defined as he-
moglobin levels below 11 g/dL in the first trimester; 
10.5 g/dL in the second trimester; and 11 g/dL in the 
third trimester.1 Iron supplementation is commonly 
recommended during pregnancy to prevent and tre-
at iron deficiency anemia, a condition that can occur 
due to increased demands for iron during pregnancy. 
Pregnant women need approximately 27-30 millig-
rams (mg) of iron per day, compared to 18 mg per 
day for non-pregnant women.2 Iron deficiency ane-
mia in pregnancy has been associated with increased 
risks such as preterm birth, low birth weight, post-
partum hemorrhage and perinatal mortality.  Iron de-
ficiency anemia should be treated with anti-anaemic 
iron supplements in addition to prenatal vitamins.3 
 However, iron supplements can cause side 
effects such as metallic taste, gastric irritation, di-
arrhea, constipation, nausea, vomiting, or stomach 
discomfort.4 Patients may also be bothered by it-
ching and by black/green or tarry stools that sta-
in clothing or cause anxiety about bleeding. Taking 
the supplement with food or using a slow-release 
formulation may help reduce these side effects. In 
a systematic review, gastrointestinal adverse effe-
cts were seen with all oral formulations but exten-
ded-release ferrous sulfate with mucoproteins appe-
ared to be the best tolerated.5 It’s important to note 
that not everyone will experience side effects from 
iron supplementation, and the benefits often outwe-
igh the risks when iron deficiency anemia is present. 
In this study, we aimed to compare the use of dif-
ferent oral iron supplements in pregnant wo-
men in terms of efficacy and side-effect profile.
Material and Methods
 This study was designed as a retrospective ob-
servational cohort study. 100 pregnant women betwe-
en the ages of 18-45 who used Fe+2 (ferrous sulfate) 
valent iron during their pregnancy were accepted as 
group 1. 100 pregnant women in the same age range 
who used Fe+3 (iron polymaltose complex)  valent 
iron during their pregnancy were determined as group 
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2. Pregnant women who were followed up in Ankara 
City Hospital’s perinatology outpatient clinic regular-
ly from the first trimester were included in the study. 
The questionnaire was applied to pregnant women 
between 32-40 weeks of gestation. Pregnant women 
with iron deficiency anemia, multiple pregnancies, 
and pregnant women with systemic or pregnancy re-
lated diseases were excluded from the study. Demog-
raphic characteristics and medical and obstetric histo-
ries of the pregnant women were reviewed and noted 
from the hospital records. The hemoglobin (Hb) and 
hematocrit (Hct) parameters of the patients, which 
were measured at 3-month intervals, were compared. 
Response to anemia treatment was evaluated with the 
results of laboratory parameters (Hgb, Hct). The side 
effects of the preparations used in oral iron replace-
ment were questioned retrospectively with a question-
naire applied to the patients. The study protocol was 
performed in line with the Declaration of Helsinki. 
This study was approved by the Ankara City Hospital 
institutional review board (12.07.23/ E2-23-4487).
Statistical analysis
 IBM SPSS version 25 software (Armonk, 
NY) was used for statistical analyses. The variables 
were investigated using the Kolmogorov-Simirnov 
test to determine whether or not they are normally 
distributed. Student’s T-test was used to compare two 
normally distributed independent variables. Descrip-
tive analyses were presented using mean±SD for the 
normally distributed variables. The chi-square test 
was used for categorical variables and values were 
presented as N (%). A p-value of less than 0.05 was 
considered to show statistically significant results. 
Results
 A comparison of demographic and clinical 
characteristics of pregnant women using iron pol-
ymaltose complex and ferrous sulfate iron supple-
ments were shown in Table 1. Maternal age, gravida, 
parity, BMI, and gestational age at birth were similar 
between the groups (p>0.05). It was observed that 
the gestational week at which supplementation was 
started was earlier in pregnant women using ferrous 
sulfate iron preparations (p=0.005). The mean du-
ration of oral iron preparation use was 18.1±8.4 in 
the iron polymaltose complex group and 21.5±8.5 in 
the ferrous sulfate group. The usage time was statis-
tically longer in the ferrous sulfate group (p=0.005).  
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Discussion
 Iron is an essential mineral that plays a vi-
tal role in the production of hemoglobin, the pro-
tein in red blood cells that carries oxygen throu-
ghout the body. The iron requirements increase 
during pregnancy to support the growing fetus, 

Table 1. Comparison of demographic and cli-
nical characteristics of pregnant women using 
Fe+3 and Fe+2 valence iron supplements

BMI: Body mass index.
Student’s T-test; Results were presented as mean±SD. 
p<0.05 values were presented in bold
 A comparison of the side effect profile in 
pregnant women using iron polymaltose complex 
and ferrous sulfate iron supplements was shown in 
Table 2. 16 of 100 patients (16%) had side effects 
with oral iron polymaltose complex. 43 of 100 pa-
tients (43%) had side effects with oral ferrous sulfate.  
The overall side effect was higher in those taking oral 
ferrous sulfate (p<0.001). The most common side 
effect was nausea-vomiting at 12%, and the second 
most common side effect was constipation at 10%.

Table 2: Comparison of the side effect profile in pregnant 
women using Fe+3 and Fe+2 valent iron supplements

 First, second, and third trimester Hb and 
Hct values of pregnant women using iron poly-
maltose complex and ferrous sulfate iron supp-
lements were compared in Table 3. Hb and Hct 
values measured at 3-month periods were found 
to be similar between the groups. No statistical-
ly significant difference was detected (p>0.05).

Chi-Square Test; results were presented as num-
ber (%). p<0.05 values were presented in bold

Table 3: First, second, and third trimester Hb and 
Hct values of pregnant women using Fe+3 and Fe+2 
valence iron supplements

placenta, and maternal blood volume expansion.
In our study, we found that the type of different oral 
iron supplements did not affect the gestational age at 
birth. Side effects were more common in those using 
oral ferrous sulfate supplements. These side effects 
included nausea, vomiting, stomach discomfort, di-
arrhea, bloating, gastric irritation, constipation, and 
metallic taste. These findings were consistent with the 
literature.4 None of the pregnant women in the study 
had anemia in the first trimester. First trimester, se-
cond trimester, and third trimester Hb Hct values did 
not change according to the oral iron supplement used. 
 In a retrospective cohort study from China, 
it was found that compared with no anemia, anemia 
severity during pregnancy was associated with incre-
ased risks of placental abruption, preterm birth, seve-
re postpartum hemorrhage, and fetal malformation.6 
Conversely, a review noted that supplementation of 
iron, folic acid, or both to pregnant women, either 
anemic or not, did not increase the birth weight or 
gestational week.3 We did not find any difference at 
gestational week at birth either. Another study stated 
that the prevalence of anemia overall and by preg-
nancy trimester was higher among African American 
(Black) women than among other ethnic groups. The 
prevalence of anemia was higher among women eva-
luated in the third trimester of pregnancy than among 
those evaluated in the first or second trimester.7 
 There are some studies in the literature com-
paring the efficacy and tolerability of oral Fe+2 (fer-
rous sulfate) and Fe+3 (polymaltose complex) supple-
mentation in pregnant women. The Common view is 
that both oral supplement types were equally effecti-
ve, but fewer side effects were seen with the polymal-
tose complex.4,8,9 Similar results were found in some 
studies among non-pregnant adult groups, and it was 
stated that the frequency of gastrointestinal side effe-

Hb: Hemoglobin, Hct: Hematocrit
Student’s T-test; results were presented as mean±SD
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cts of the ferrous product was significantly higher, but 
both supplements were well tolerated.10 Numerous cli-
nical trials in men, women, children, and infants have 
shown a lower rate of treatment interruption with pol-
ymaltose complex than with ferrous sulfate.11 It was 
also shown that iron polymaltose complex improved 
the cognitive function, and scholastic performance 
of adolescents with and without iron deficiency and 
anemia.12  However, among children who received 
ferrous sulfate therapy for iron deficiency anemia, hi-
gher hemoglobin levels of ferrous sulfate were found 
to have fewer side effects compared to children who 
received iron polymaltose complex.13 In laboratory 
studies on rats and in vitro studies, it has been shown 
that the iron polymaltose complex does not interact 
with commonly used drugs such as acetylsalicylic 
acid, tetracycline hydrochloride, calcium phosphate, 
methyl-L-dopa, magnesium hydrochloride, and none 
of them has a significant effect on iron absorption.14,15 
The small number of cases was the major limi-
tation of our study. In addition, iron deficien-
cy anemia was not observed in any of the preg-
nant women in both groups at the beginning of 
iron supplementation. We performed this study on 
pregnant women without iron deficiency anemia 
who received prophylactic iron supplementation.
Conclusion
 In conclusion, both oral ferrous sulfate 
and iron polymaltose complex supplementation in 
pregnant women have similar effects on hemoglo-
bin and hematocrit levels in pregnant women wit-
hout iron deficiency anemia. However, oral ferrous 
sulfate supplementation causes more side effects 
compared to iron polymaltose complex. Our fin-
dings were consistent with the literature. Furt-
her studies are needed to obtain definitive results. 
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