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Abstract

Aims: To investigate the safety of oral iron therapy in pregnant women with iron-deficiency
anemia (IDA) in the real world.

Methods: A retrospective analysis was performed on 1792 pregnant patients with IDA who
received oral iron supplements from 12 hospitals in Shandong Province from 1 April to 31
June 2021; follow-up and adverse reactions were recorded. They were divided into six groups
according to the treatment drugs.

Results: The overall adverse reaction rate was 15.4%, and the main adverse reaction site was
the digestive system. The incidence of all kinds of oral iron adverse reactions from high to

low in order: compound ferrous sulfate and folic acid tablets (21.88%]); iron proteinsuccinylate
oral solution (20.90%]; ferrous succinate tablets (19.76%); ferrous succinate sustained-
release tablets (18.00%)]; iron polysaccharide complex capsule (12.06%); and iron dextran oral
solution (6.94%). It was found that there was a significant difference in the incidence of adverse
reactions among the six drugs (p < 0.05). Pairwise comparison showed that the incidence of
adverse reactions was higher in the iron proteinsuccinylate oral solution than that in the iron
polysaccharide complex capsule (p <0.05). There was no significant difference in the incidence
of adverse reactions in different ages (p > 0.05), but there was a significant difference in the
incidence of adverse reactions in different gestational ages (p <0.05). In Adverse Drug Reaction
(ADR] patients, the adverse reaction result of most patients is recovery or improvement, and
there was no serious adverse reaction outcome such as sequela and death.

Conclusion: All the adverse reactions of oral iron were mainly gastrointestinal adverse
reactions, and no heavy adverse reactions were found. Iron proteinsuccinylate oral solution
has a higher incidence of adverse reactions than iron polysaccharide complex capsule. The
results showed that oral iron was safer for anemia patients during pregnancy.

Plain language summary
Safety of oral iron in the treatment of iron-deficiency anemia during pregnancy

Introduction: The safety of different oral iron agents varies. At present, the safety
evaluation of iron supplements in the treatment of anemia during pregnancy is mainly
focused on intravenous iron supplements, and there is no comprehensive study on the
safety of commonly used oral iron supplements. This study compared the safety of six
commonly used oral iron supplements in the treatment of iron-deficiency anemia during
pregnancy, aiming to provide a reference for clinical medication.

Methods: We conducted a study involving 1792 patients in 12 hospitals in Shandong
Province from 1 April to 31 June 2021.
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Results: Among the six groups, 276 ADR patients reported 302 adverse reactions. There
were significant differences in the rates of adverse reactions among the six oral iron
agents, and the incidence of adverse reactions in the iron proteinsuccinylate oral solution
was significantly higher than that of iron polysaccharide complex capsules. The main
incidence of adverse reactions was constipation (6.96%), and most of the outcomes were

cured or improved.

Conclusion: In this study, there were no heavy adverse reactions. The incidence of adverse
reactions of iron proteinsuccinylate oral was higher than that of iron polysaccharide
compound capsule. The results showed that oral iron had a good safety in patients with

anemia during pregnancy.
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Introduction

Iron-deficiency anemia (IDA) is a global health
problem and a major cause of morbidity in
women. The population bearing the highest risk
for developing iron depletion is women of fertile
age, and they may lose abnormally high amounts
of blood during each menstruation period with-
out being aware that the loss is excessive.! When
the iron deficiency is severe, it may lead to a
decrease in hemoglobin (Hb) concentration, a
situation known as IDA, which affects a third of
women of childbearing age worldwide.2 IDA is a
common complication of pregnancy, being more
rampant in the developing countries. Pregnant
women are more likely to suffer from anemia
owing to increased blood volume during preg-
nancy’® and to a greater demand for nutrients
during fetal growth.* Anemia that occurs before
pregnancy and is left untreated can increase the
metabolic demand during pregnancy.? The
World Health Organization (WHO) estimates
that 32 million pregnant women were affected by
anemia in 2011, of which 50% were attributed to
iron deficiency.% Pregnancy significantly increases
the need for iron; this increased demand for iron
subsequently places the mother and infant at risk
of developing IDA, which can lead to gestational
complications, as well as increased maternal and
infant morbidity and mortality.”1° Iron defi-
ciency and anemia during pregnancy are associ-
ated with adverse maternal and fetal outcomes,
including neurocognitive deficits in children
born to iron-deficient mothers.!! Some clinical
studies have shown that anemia during preg-
nancy is associated with stillbirth,!2 preterm

birth,!? and low birth weight (LBW).14 Favorable
pregnancy outcomes occur 30-45% less fre-
quently in anemia mothers. Therefore, anemia
during pregnancy remains a major public health
problem.

Oral iron drugs are the first-line treatment for
IDA during pregnancy. However, different drugs
have different efficacy and safety.!> We found that
at present, the safety evaluation of iron supple-
ments for anemia during pregnancy mainly
focuses on intravenous iron supplements, and
there is no comprehensive study on the safety of
commonly used oral iron supplements. In this
study, we compared the safety of six commonly
used oral iron supplements in the treatment of
IDA during pregnancy, so as to provide a refer-
ence for clinical medication. The study protocol
was approved by the hospital’s ethics committee
(NO. QFALL-KY-2021-15).

Materials and methods

The general information

A total of 1792 pregnant women with anemia
who were admitted to the obstetrics clinic of 11
tertiary A hospitals and 1 tertiary B hospital in
Shandong Province of China from 1 April to 31
June 2021 were selected as the research objects.
The 12 hospitals were Qingdao Women and
Children’s Hospital, Shandong Provincial
Hospital, Shandong Qianfoshan Hospital,
Shandong Second People’s Hospital, Qingdao
Haici Hospital, Qingdao municipal hospital,

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw

C Liu, Q Zhang et al.

Linyi Maternal and Child Health Care Hospital,
Jinan Maternal and Child Health Hospital,
Weifang Maternal and Child Health Hospital,
Tengzhou City Maternal and Child Health
Hospital, Zaozhuang Maternal and Child Health
Hospital, and Taian Maternal and Child Health
Hospital. They were divided into six groups
according to the treatment drugs: compound fer-
rous sulfate and folic acid tablets group (64 cases),
iron proteinsuccinylate oral solution group (268
cases), ferrous succinate tablets group (167
cases), ferrous succinate sustained-release tablets
group (350 cases), iron polysaccharide complex
capsules group (871 cases), and iron dextran oral
solution group (72 cases). All patients had mild
or moderate anemia, and no severe anemia.

Inclusion and exclusion criteria

Inclusion criteria: All patients met the diagnosis
of “pregnancy complications” in the “Guidelines
for the diagnosis and treatment of iron defi-
ciency and iron deficiency anemia in pregnancy”
issued by the WHO and the Chinese Society of
Perinatal Medicine. That is, pregnancy with
IDA, Hb concentration <110 g/L patients. Hb
concentration can be divided into mild anemia
(100-109 g/L)), moderate anemia (70-99g/L),
severe anemia (40-69 g/L), and extremely severe
anemia (<40g/L).

Exclusion criteria: Patients with thalassemia or
other hereditary anemias, sideroblastic anemias,
megaloblastic anemias, hyperemesis gravidarum,
or overuse of combination medications were not
included in the study.

Treatment

Compound ferrous sulfate and folic acid tablets
group: compound ferrous sulfate and folic acid
tablets, oral, 0.2 g/time, 3 times/day; iron protein-
succinylate oral solution group: iron proteinsuc-
cinylate oral solution, oral, 0.04 g/time, twice a
day; ferrous succinate tablets group: ferrous suc-
cinate tablets, 0.2 g/time, twice a day; ferrous suc-
cinate sustained-release tablets group: ferrous
succinate sustained-release tablets, oral, 0.2g/
time, once a day; iron polysaccharide complex
capsule group: iron polysaccharide complex cap-
sule, oral, 0.15g/time, once a day; iron dextran
oral solution group: iron dextran oral solution,
oral, 0.05 g/time, twice a day.

Observation indicators

The adverse reactions of the six groups were com-
pared, including nausea, vomiting, abdominal
pain, abdominal distension, diarrhea, dyspepsia,
constipation, dizzy, rash, vomiting, burning,
decreased appetite and so on; Hb levels before
and after treatment; the outcome, severity, cau-
sality and frequency of adverse events in the six
groups.

Statistical methods

IBM SPSS Statistics 23 software was used for
statistical analysis to compare the incidence of
adverse reactions of different types of oral iron,
different ages, and different gestational ages.
Measurement data were expressed as
mean * standard deviation (x =), and One-way
ANOVA method was used. Chi-square test,
Fisher exact test, and Yates continuity correc-
tion were used to compare the quantitative data
between groups (p<<0.05 was statistically sig-
nificant.). If the overall incidence of adverse
reactions was statistically significant, further
pairwise comparisons were made, that is, multi-
ple comparisons.

Results

Comparison of general data

Among the 1792 samples, 8 samples were of no
age and 50 samples were of no gestational age, so
general data were not included. All patients
included in the study ranged in age from 16 to
44 years and gestational age from 4 to 40 weeks.
According to gestational age, the samples were
divided into four groups: low age group (<20),
appropriate age group (20-34), advanced age
group (35-39), and super age group (=40).
According to the stage of pregnancy, it was
divided into three stages: first trimester
(<14weeks), second trimester (=14weeks,
<28weeks), and third trimester (=28weeks).
Baseline mean Hb levels in six groups were in the
range of mild anemia (Hb: 100-109 g/L)). General
information is compared as follows (Table 1).

Incidence of adverse reactions in the six groups

Among the six groups, 276 ADR patients reported
302 adverse reactions. The incidence of adverse
reactions from high to low was as follows:
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Table 1. Comparison of general data among the six groups.
Group Iron polysaccharide = Compound Ferrous succinate Ferrous Iron dextran  Iron p Value
complex capsule ferrous sulfate  sustained- succinate oral solution proteinsuccinylate
(n=871) and folic acid release tablets tablets (n=72) oral solution
tablets (n=64)  (n=350) (n=167) (n=268)
Gestational age
Low age 18.75 = 0.89 16.5+0.71 17.00 18.33£1.21 - = 0.061
Appropriate age 29.14 £ 3.47 28.44 +3.36 29.10+3.62 28.38+£3.92  29.35+3.41 28.66+3.73 0.098
Advanced age 36.54+1.38 37.17%1.72 36.43+£1.42 36.13+1.09 37.5+1.38 36.21+1.32 0.180
Super age 41.44 +1.55 40.75+0.96 40.92+1.38 - - 41.29+1.60 0.680
Pregnancy stage
First trimester 10.32 +£2.65 - 8.64 = 3.47 11.20=1.95 10.88=2.09 9.47%=1.39 0.252
Second trimester 23.18 +3.09 23.95+3.08 22.98+3.21 23.82+3.10  22.97x3.14  23.59+3.11 0.211
Third trimester 32.16+3.32 31.51+2.39 31.53+2.82 31.35*+2.14 30.20+1.73  34.50*4.06 <0.001
Baseline Hb level 102.35=6.11 103.30=5.17 102.77 = 6.37 101.04=6.99 101.82x7.20 102.90=5.40 0.022

Hb, hemoglobin.

compound ferrous sulfate and folic acid tablets
(21.88%); iron proteinsuccinylate oral solution
(20.90%); ferrous succinate tablets (19.76%);
ferrous succinate sustained-release tablets
(18.00%); iron polysaccharide complex capsule
(12.06%); and iron dextran oral solution (6.94%).
Statistical results showed that there were statisti-
cally significant differences in the incidence of
adverse reactions among the six drugs (»p<0.01).
The results of pairwise comparison showed that
the incidence of adverse reactions of iron protein
succinate oral solution was higher than that of
iron polysaccharide complex capsule (»p<<0.01),
and there was no statistically significant differ-
ence in the incidence of adverse reactions of the
other four oral iron agents (Table 2).

Adverse reactions accumulated organ systems
and clinical manifestations

The treatment was similarly well tolerated during
the follow-up. The main site of adverse reactions
in ADR patients is the digestive system, mainly
gastrointestinal (GI) adverse reactions. The main
clinical manifestations include nausea, vomiting,
constipation, burning sensation, abdominal pain,
diarrhea, etc. Statistical analysis showed that
the higher incidence of adverse reactions was
constipation (6.96%), nausea (2.54%), diarrhea

(1.89%), and vomiting (1.29%). Among them,
the drug with a high incidence of constipation was
iron proteinsuccinylate oral solution (11.19%),
the drug with a high incidence of nausea was
compound ferrous sulfate and folic acid tablets
(9.38%), and the drug with a high incidence of
diarrhea was ferrous succinate tablets (3.59%).
No patients opted out because of adverse events,
the specific results are shown in the Figure 1.

The distribution of age and gestational age of

ADR patients

Patients were divided into low age group,
appropriate age group, advanced age group,
and super age group according to their age.
There was no statistically significant difference
between the four groups (p>0.05). Among
them, the incidence of adverse reactions was
highest in the low age group, which was 30%.
Among 276 patients with adverse reactions, 18
patients had no pregnancy week information,
so no statistics were made. There were signifi-
cant differences in the incidence of adverse
reactions among the three different gestational
age groups (p <0.05). The incidence of adverse
reactions in the first trimester was significantly
higher than that in the second trimester, which
was 25.67% (Tables 3 and 4).
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Table 2. The number of adverse reaction reports in the six groups.

Group Number of adverse reactions Incidence rate/%
Compound ferrous sulfate and folic acid tablets (n=64) 14 21.88
Iron proteinsuccinylate oral solution (n=268) 56 20.90*
Ferrous succinate tablets (n=167) 33 19.76
Ferrous succinate sustained-release tablets (n=350) 63 18.00
Iron polysaccharide complex capsule (n=871) 105 12.06
Iron dextran oral solution (n=72) 5 6.94
%2 23.954
P 0.0002
Compared with iron polysaccharide complex capsule group.
*p < 0.05.
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Figure 1. Main clinical manifestations and numbers of adverse reactions (%).

Comparison of therapeutic effect among six
groups

The Hb level of the six groups before and after
treatment was compared. Comparison of Hb
level in six groups before treatment (p<0.05),
but paired comparison showed no statistical sig-
nificance between groups (p>0.05). After treat-
ment, the Hb level of the six groups was higher

than that before treatment, and the difference was
statistically significant (p <0.05). There was sta-
tistical significance in the comparison between
the ferrous succinate sustained-release tablets
group and the iron dextran oral solution and fer-
rous succinate tablets group (p<<0.05). Before
treatment, the baseline average Hb level of the six
groups was mild anemia. After treatment, the
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Table 3. Incidence of adverse reactions in each age.

Number of adverse reactions (n/n)

Incidence rate (%)

Age

Low age (<20) 6(17)
Appropriate age (20-34) 215 (1441)
Advanced age (35-39) 46 (276)
Super age (=40) 9 (50)

72

p

35.29

14.92

16.67

18.00

5.989
0.112

Table 4. Incidence of adverse reactions in each gestational age.

Gestational age

Number of adverse reactions (n/n)

Incidence rate (%)

First trimester 19 (73)
Second trimester 136 (920)
Third trimester 121 (749)
%

p

26.02*
14.78
16.15

6.509
0.039

Compared with the second trimester group.
*p < 0.05.

average Hb level of the three groups of compound
ferrous sulfate and folic acid tablets, ferrous suc-
cinate sustained-release tablets, and iron polysac-
charide complex capsule was >110g/L; the other
three groups were still in the range of mild anemia
(Table 5).

New adverse reactions and serious adverse
reactions

The new adverse symptom of iron polysaccharide
complex capsule was rash. Two patients with rash
had no history of drug allergy. All adverse reac-
tions were general, and no heavy adverse reac-
tions were found.

Outcome of adverse reactions

Among 302 ADR events, the adverse reaction
outcomes of 273 patients were collected, 29
patients were lost to follow-up, and the outcome
of adverse reactions could not be determined.
Most of the adverse reactions were cured or

improved (Table 6), and no serious adverse out-
comes such as sequelae and death occurred in
each group.

Comparison of causality, severity, and

frequency of adverse events in six groups

The severity of adverse events was mostly mild
and rarely moderate, no heavy adverse reactions.
Most adverse events are likely to be related to oral
medications; the frequency of adverse reactions
was occasional or frequent, and very few patients
showed persistent phenomenon (Table 7).

Discussion

Maternal anemia is strongly associated with
maternal and perinatal mortality. When occur-
ring in pregnancy, anemia increases the risk of
adverse maternal, fetal, and neonatal out-
comes.!%17 These adverse outcomes include
maternal mortality, preterm and LBW deliveries,
perinatal and neonatal deaths, and long-term
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Table 5. Hb level before and after treatment in six groups.

Group

Hb (g/L)

Before treatment After treatment

Compound ferrous sulfate and folic acid tablets
Iron proteinsuccinylate oral solution

Ferrous succinate tablets

Ferrous succinate sustained-release tablets
Iron polysaccharide complex capsule

Iron dextran oral solution

Fvalue

p Value

103.30+5.17 111.84 £8.342
102.90 = 5.40 109.96 £9.272
101.04 £ 6.99 107.46 =10.112b
102.77 = 6.37 112.21+11.513
102.35+6.11 110.12+10.232
101.82+7.20 105.86 + 9.582bc
2.646 7.908

0.022 0.000

Compared to before treatment.

ap <0.05, compared with ferrous succinate sustained-release tablets group.
bp < 0.05, compared with compound ferrous sulfate and folic acid tablets group.

¢p < 0.05.
Hb, hemoglobin.

Table 6. Outcome of adverse reactions [n (%]].

Group Outcome of adverse reactions
Cure Get better Unable to determine
Iron polysaccharide complex capsules (n=113) 56 (49.56) 39 (34.51)  18(15.93)
Ferrous succinate tablets (n=35) 5(14.29) 25(71.42)  5(14.29)
Iron proteinsuccinylate oral solution (n=58) 33(56.90) 19 (32.76)  6(10.34)
Ferrous succinate sustained-release tablets (n=73) 67 (91.78) 6(8.22) 0
Iron dextran oral solution (n=5) 2 (40.00) 3(60.00) 0
Compound ferrous sulfate and folic acid tablets (n=18] 18 (100) 0 0

developmental sequelae in the surviving off-
spring.!® The infants may also suffer iron defi-
ciency, which may lead to developmental
impairment. Therefore, such pregnancy compli-
cations need to be paid attention to clinically. By
reviewing the literature, there are two main ways
to treat IDA: intravenous iron and oral iron.
There are many clinical comparative studies of
oral and intravenous iron in the treatment of ane-
mia.'%22 QOral iron is the most commonly pre-
scribed therapy for pregnant women with
mild-to-moderate anemia.??24 Use of oral iron is

primarily limited by its GI side effects that are
mediated by non-absorbed iron. Although newer
preparations were claimed to have less side effects,
ferrous sulfate is still the most commonly used
oral iron preparation.?>27 At present, the main
oral iron agent is divalent iron agent, which has
some shortcomings such as low iron absorption
rate, large GI stimulation response, and relatively
slow onset effect, which affect the therapeutic
effect to some extent.? Compound and sus-
tained-release preparations such as compound
ferrous sulfate folic acid and compound ferrous
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Table 7. Severity, causality, and frequency of adverse events in six groups [n (%]].

Group Severity Causal relationship Occurrence frequency

Mild Moderate Heavy Affirm Very May Irrelevant  Occasionally Often Always

likely exist

Iron polysaccharide 94(83.2) 19(16.8) 0 16 (14.2)  66(58.4) 27(23.9) 4(3.5) 47 (41.6) 34(30.1)  32(28.3)
complex capsules (n=113)
Ferrous succinate tablets ~ 32(91.4) 3 (8.6) 0 0 19 (54.3) 16(45.7) 0 14 (40.0) 18 (51.4)  3(8.6)
(n=35)
Iron proteinsuccinylate oral 47 (81.0) 11 (19.0) 0 8(13.8)  47(81.0) 3(5.2) 0 32(55.2) 16(27.6) 10(17.2)
solution (n=58)
Ferrous succinate 611(83.6) 12(16.4) 0 5(6.9) 43(58.9) 22(30.1) 3 (4.1) 21(28.8) 33(45.2) 19(26.0)
sustained-release tablets
(n=73)
Iron dextran oral solution 5(100.0) © 0 0 3(60.0) 2(40.0) © 3(60.0) 1(20.0) 1(20.0)
(n=5)
Compound ferrous sulfate 14 (77.8) 4 (22.2) 0 0 16(88.9) 2(11.1) 0 11(61.1) 3(16.7)  4(22.2)

and folic acid tablets
(n=18)

sulfate sustained-release tablets have appeared,
which has improved the bioavailability and
reduced GI adverse reactions. New oral prepara-
tions, such as polysaccharide—iron complex and
iron dextran, are made from ferric iron instead of
divalent iron, and then compounded with other
compounds, reducing the production of free iron
and improving the iron. As far as we know, there
is no comprehensive study on the safety of six
commonly used oral iron in the treatment of IDA
during pregnancy: iron polysaccharide complex
capsules, iron proteinsuccinylate oral solution,
ferrous succinate sustained-release tablets, fer-
rous succinate tablets, compound ferrous sulfate
and folic acid tablets, and iron dextran oral solu-
tion. Therefore, this study evaluated the safety of
oral iron supplements commonly used in women
with anemia during pregnancy in the real world,
in order to further guarantee the drug safety of
women with anemia during pregnancy.

According to the results of multi-center investiga-
tion, off-label use is rare, and it is more in line
with the technical guidelines such as the
“Guidelines for the diagnosis and treatment of
iron deficiency and iron deficiency anemia in
pregnancy.” All adverse reactions are given prior-
ity to with GI side effects; higher rate of adverse
reactions for constipation, nausea, diarrhea, vom-
iting, the results were similar to those of other

studies.?*33 In terms of the incidence of adverse
reactions, new oral iron agents such as polysac-
charide—iron complex and iron dextran have
lower incidence of adverse reactions and fewer
side effects. This is consistent with the results of
some previous studies, controlled-release iron
preparations and polysaccharide—iron complexes
were found to have fewer GI side effects than fer-
rous sulfate in a few randomized trials.3334 The
results showed that there was a significant differ-
ence in the incidence of adverse reactions between
the ferritin succinate oral solution group and the
iron polysaccharide complex capsule group, while
there was no significant difference in the inci-
dence of adverse reactions in the other four cate-
gories, indicating that the safety was consistent.
New adverse reactions such as skin rash (0.23%)
were found in the follow-up, which should be
monitored in clinical use, and the manufacturer is
suggested to revise the instructions. According to
the results of this study, the adverse drug reac-
tions of oral iron in pregnant women with IDA
are mostly mild to moderate, and no heavy
adverse reactions were observed, and the safety of
oral iron is relatively good in the real world.

This safety evaluation belongs to a real-world
study, that is, a large sample of non-intervention
registries. Women with anemia during pregnancy
who took oral iron from 1 April to 31 June 2021
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in 12 hospitals in Shandong Province were
enrolled as subjects, and the required data were
collected, followed up, and analyzed. Through
the analysis of multi-center and large sample data
in Shandong Province, the widespread use of
drugs in the real world and the occurrence of
adverse reactions were evaluated, so as to provide
more accurate basis for clinical application. As a
multi-center study, this study also has certain
limitations, such as errors in data filling and
imbalance in the number of cases in each group.
After that, oral iron preparations with relatively
small number of cases can be expanded and
improved to obtain more reliable and safe data.
Nevertheless, we can still find the characteristics
of adverse reactions when using oral iron supple-
ments in patients with anemia during pregnancy.
The use of oral iron in the treatment of anemia
during pregnancy should be reasonable and
standardized according to the patient’s own con-
ditions, drug indications strictly followed, and
the monitoring of adverse reactions should be
strengthened to ensure the safety of medication
in the anemia population during pregnancy.

In conclusion, the above six oral iron agents have
good safety in the treatment of IDA during preg-
nancy, which provides a reference for the clinical
treatment of such diseases.
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