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ABSTRACT

Objective: This study aims to compare the efficacy, safety, and tolerability of intra-
venous ferric carboxymaltose to oral ferrous sulfate in pregnant women (gestation
weeks 14-21) with antepartum anemia.

Material and Methods: A retrospective cohort study was conducted in a tertiary
hospital comparing intravenous 1000 mg ferric carboxymaltose treatment during
pregnancy (120 patients) to oral ferrous sulfate (100 mg) 2x1 treatment until delivery
(120 patients) for the treatment of iron deficiency anemia in pregnancy. The patients’
responses to treatment were assessed by measuring hemoglobin, hematocrit, and
ferritin levels on the 60" day, 120" day, and postpartum 1%t day following the initiation
of the therapeutic intervention.

Results: There were no significant differences between the groups in terms of gesta-
tional age, parity, delivery patterns, or antepartum hemoglobin and hematocrit levels.
On the 60" and postpartum first day of treatment, the IV ferric carboxymaltose group
had significantly higher hemoglobin and hematocrit levels than the oral ferrous sulfate
group (p<0.05). Ferritin levels improved rapidly on the 60" day of IV treatment. How-
ever, there was no significant difference in hemoglobin, hematocrit, or ferritin levels
on the 120" day.

Conclusion: Intravenous ferric carboxymaltose proves to be safe and well-tolerated
in the management of antepartum iron deficiency anemia. While short-term intrave-
nous iron therapy leads to a quicker elevation of hemoglobin, hematocrit, and ferritin
levels in women with antepartum anemia compared to oral ferrous sulfate therapy,
over the long term, the levels tend to equalize.
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INTRODUCTION

Anemia represents a significant global health concern, impacting
newborns, pregnant and postpartum women, as well as adolescent
girls. The burden of anemia is disproportionately borne by non-ed-
ucated individuals and impoverished rural households residing in
low- and middle-income countries. Globally, the prevalence of ane-
mia among pregnant women aged 15-49 is reported at 36.5%.!"
The primary contributors to anemia encompass dietary iron defi-
ciency, thalassemia, sickle cell trait, and malaria.”?! Iron deficiency
anemia can manifest with symptoms such as fatigue, headache,
dizziness, shortness of breath, palpitations, decreased cognitive
function, and depression.

A singleton gestation imposes a need for roughly one gram of
iron on expectant mothers. This augmented demand stems from
heightened red cell mass, fetal-placental growth, and enlargement
of maternal blood volume. Anemia poses a significant risk factor for
both maternal and fetal morbidity. This will lead to adverse fetal, neo-
natal, and newborn outcomes such as preterm labor, fetal growth
restriction (FGR), postpartum hemorrhage, cardiac hypertrophy, re-
current infections, and puerperal sepsis.4

The World Health Organization (WHO) suggests that all wom-
en receive daily oral iron supplements along with folic acid. Ac-
cording to the Pregnancy Iron Support Program Guide issued by
the Ministry of Health on January 31, 2007, in Turkiye, the use
of appropriate daily iron supplements containing elemental iron
(40-60 mg) is recommended from the beginning of the 4" month
of pregnancy (second trimester) throughout the pregnancy, for a
total duration of nine months, including six months postpartum.®
Although numerous iron preparations are available for addressing
iron deficiency anemia during pregnancy, oral forms are notable
for their pronounced gastrointestinal side effects such as Gl dis-
comfort, vomiting, diarrhea, and a metallic taste in the mouth.[” IV
iron treatment shows better tolerability, fewer adverse effects, and
rapid improvement in desired hemoglobin (Hb) levels compared to
oral iron preparations.® Ferric carboxymaltose (FCM) is one of the
modern intravenous iron formulations frequently employed in the
management of iron deficiency during pregnancy. Hence, we con-
ducted a retrospective cohort study at our tertiary research hospital
to assess the tolerability, efficacy, and safety of a single dose of
1000 mg intravenous ferric carboxymaltose (FCM) in comparison
to oral ferrous sulfate (FS).

MATERIAL AND METHODS

We conducted a retrospective cohort study at the Istanbul Health
Sciences University Kanuni Sultan Suleyman Training and Re-
search Hospital, a tertiary referral center, from November 2020 to
November 2023. The study included patients referred to our outpa-
tient clinics in the Department of Obstetrics and Gynecology and
diagnosed with antepartum anemia based on their biochemical in-
vestigations. This investigation targeted women aged =18 years
who encountered iron deficiency anemia (IDA) within the antepar-
tum period, precisely in the second trimester (gestational weeks
14-21). Patients with serum ferritin levels <40 (ug/L) and IDA (Hb
levels of 8.0-10.4 g/dL for gestation weeks 14-21) were includ-

ed in the study. Pregnant women with severe postpartum vaginal
bleeding, iron intolerance, a history of peripartum blood transfu-
sions, myelosuppressive therapy, asthma, pulmonary thrombo-
embolism, alcohol consumption, malabsorption syndrome, or re-
nal-hepatic infections were excluded from the study. We followed
the Helsinki Declaration guidelines and received clinical and ethi-
cal approval from the institutional review board (Approval number:
KAEK/2023.11.171). Each participant provided written informed
consent before enroliment.

An electronic medical database of the hospital was used to de-
termine patients in the second trimester who had received either
IV ferric carboxymaltose (total dosage 1000 mg) or oral ferrous
sulfate (100 mg capsules taken twice daily; total dosage 200 mg)
treatment until delivery during the antepartum period for the treat-
ment of IDA. Demographic data, including age, BMI, gravida, pari-
ty, pre-treatment hemoglobin (Hb) levels, pre-treatment hematocrit
(Hct) levels, and delivery type, were obtained from the patients’
records. On the 60™ day, 120" day, and postpartum 1%t day of the
treatment, the levels of hemoglobin (Hb), hematocrit (Hct), and
ferritin were documented for both groups. Additionally, any treat-
ment-emergent adverse events were recorded for efficacy, safety,
and tolerability assessment.

The primary objective was to compare the effectiveness of the
IV FCM and oral ferrous sulfate (FS) treatment for IDA during the
antepartum period by measuring Hb and Hct levels from baseline.
The secondary objective was to assess the tolerability of FCM and
FS usage during pregnancy.

The data analysis was conducted using IBM Statistical Package
for the Social Sciences version 20 (SPSS Inc., Chicago, IL, USA).
Meanzstandard deviations were provided for continuous variables,
and percentages along with numerical values were presented for cat-
egorical variables. The normal distribution of groups was assessed
using the Kolmogorov-Smirnov test, and based on the distribution
results, comparisons of means were performed using either the
Mann-Whitney U or Student’s t-test. The Chi-square test and Fish-
er’s exact test were employed to compare categorical variables. A
p-value<0.05 was considered statistically significant in the results.

RESULTS

Routine assessment of hemoglobin levels during outpatient clinic
admissions revealed values within the range of 8 to 11 g/dI for the
enrolled patients. The oral iron supplementation (FS) group had an
average age of 27.1+6.1 years, while the intravenous ferric car-
boxymaltose (IV FCM) group exhibited an average age of 27.7+7.0
years. There were no statistically significant differences observed
between the groups regarding gravida, parity, or mode of delivery.
The demographic and characteristic features of the patients are
outlined in Table 1.

The mean pretreatment hemoglobin (Hb) levels for patients in the
FS group were determined to be 10.1+1.2 g/L, with hematocrit (Htc)
levels averaging 30.4+2.6 g/L. In contrast, the IV FCM group’s mean
pretreatment Hb levels were 10.3+1.2 g/L, and Htc levels averaged
30.6+2.7 g/L. The pretreatment Hb and Htc values among the groups
showed no statistically significant differences.
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Table 1: Characteristic and demographic features of the patients

Group 1
Oral treatment (n=120)

Group 2 p
Intravenous treatment (n=120)

Age (year) 27.1+6.1
BMI (kg/m?) 22.2+1.6
Gravida 2.2+1.1
Parity 2.0+1.1
Hb before treatment (g/dL) 10.1+1.2
Htc before treatment (%) 30.4+2.6

Mode of delivery, n (%)
Vaginal delivery 41 (34.1%)

Cesarean section 79 (65.9%)

27.7+7.0 0.410
22.9+1.8 0.186
2.3+1.2 0.110
2.1+1.1 0.097
10.3+1.2 0.060
30.6+2.7 0.642

0.786

43 (35.8%)
77 (64.2%)

BMI: Body mass index; Hb: Hemoglobin; Htc: Hematocrit.

Table 2: Hemoglobin, hematocrit, ferritin values on day 60, day 120 and postpartum day 1 of treatment

Group 1
Oral treatment (n=120)

Group 2 p
Intravenous treatment (n=120)

Hb on day 60 of treatment (g/dL) 10.2+1.1 11.3+1.3 0.032
Htc on day 60 of treatment (%) 33.4+3.1 36.0+2.8 0.041
Ferritin on day 60 of treatment (ug/L) 91.7+80.8 398.1+186.8 0.012
Hb on day 120 of treatment (g/dL) 11.8+0.6 11.6+0.8 0.452
Htc on day 120 of treatment (%) 36.6+£2.2 36.9+2.3 0.332
Ferritin on day 120 of treatment (ug/L) 198.4+76.5 236.7+89.9 0.090
Hb on postpartum day 1 of treatment (g/dL) 9.1+0.6 9.3+0.7 0.026
Htc on postpartum day 1 of treatment (%) 27.3+1.8 29.8+2.8 0.009
Ferritin on postpartum day 1 of treatment (ug/L) 28.5+20.6 33.8+29.7 0.156

Hb: Hemoglobin; Htc: Hematocrit

On the 60" day of treatment, the average Hb value in the FS group
was determined to be 10.2+1.1 g/L, with a mean hematocrit value of
33.4+3.1 g/L. In the IV FCM group, the Hb average was 11.3+1.3 g/L,
with a mean Htc value of 36.0+2.8 g/L. Upon comparing ferritin levels
between the two groups on the 60" day of treatment, a statistically
significant difference favoring the IV FCM group (398.1+186.8) was
observed compared to the FS group (91.7+80.8) (p=0.012).

On the 120" day of treatment, there was no statistically signif-
icant difference between the groups in terms of hemoglobin (Hb),
hematocrit (Htc), and ferritin levels (Table 2). However, on the post-
partum 1st day, there was a significant difference in Hb and Htc levels
among groups, favoring the IV FCM group. On the postpartum 1%t day
of treatment, the average Hb value in the FS group was determined
to be 9.1+0.6 g/L, with a mean hematocrit value of 27.3+1.8 g/L. In
the IV FCM group, the Hb average was 9.3+0.7 g/L, with a mean Htc
value of 29.8+2.8 g/L.
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No serious side effects were detected in either group. In the IV
FCM group, 2 patients (1.6%) experienced headaches during the
infusion of the drug, while flushing occurred in 9 women (7.5%).
Four women (3.4%) reported a sensation of trembling, and 3 wom-
en (2.5%) mentioned feeling fatigued. However, none of these ef-
fects were persistent or progressive. No hemodynamic issues were
observed during or after the infusion. Sixty-one patients (51%) in
the FS group reported experiencing side effects. These side ef-
fects were generally related to the gastrointestinal system, such
as dyspepsia and constipation. Thirty-two women (27%) reported
a change in taste or a metallic taste sensation, while twenty-nine
(24%) women reported constipation (Table 3). Despite these symp-
toms, patients adapted to the medication and completed the treat-
ment. When comparing the groups regarding side effects, the rate
of complaints related to side effects was significantly higher in the
oral FS group (p<0.05).
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Table 3: Treatment related side effects

Group 1 Group 2 p
Oral Intravenous
treatment treatment
(n=120) (n=120)

Fatigue 0 3 (2.5%)
Constipation 29 (24%) 0
Flushing 0 9 (7.5%)
Trembling 0 4 (3.4%) 0.008
Change in taste 32 (27%) 0
Headache 0 2 (1.6%)
Total 61 (51%) 18 (15%)
DISCUSSION

IDA is a major health problem affecting approximately 40% of wom-
en worldwide. Due to the elevated fetal iron requirements, ferri-
tin levels decrease in approximately 30—50% of pregnant women
throughout gestation.”®! IDA and acute bleeding are the main causes
of anemia during the antepartum and postpartum periods.['” IDA
during pregnancy is associated with maternal and neonatal morbid-
ity and mortality. To prevent complications and reduce the morbid-
ity and mortality rates due to IDA, the National Institute for Health
Care Excellence (NICE) recommends screening for hematological
pathologies through a full blood count at 28 weeks of gestation, as
well as at any point during pregnancy if anemia is suspected.'!
The Network for the Advancement of Patient Blood Management,
Haemostasis, and Thrombosis (NATA) consensus statement advo-
cates for the routine antenatal administration of oral iron (30—60
mg/day) and folic acid (400 pg/day) to mitigate the risk of low birth
weight and IDA during pregnancy.''? However, the gastrointestinal
adverse effects of oral iron salts often impede the compliance of
pregnant women with treatment. IV iron supplements are another
route for treating IDA during pregnancy. It is usually administered
in the second or third trimester, as there is no available data for
first-trimester use. In this study, we aimed to compare the efficacy,
tolerability, and safety of intravenous FCM over oral FS for treating
IDA during pregnancy.

Many randomized controlled trials have compared the efficacy
and safety of IV FCM with oral FS during pregnancy.['*-'® These
studies consistently demonstrate that FCM is superior at rapidly in-
creasing hemoglobin (Hb) levels without resulting in group 3 or 4 ad-
verse outcomes. Additionally, this statement is supported by system-
atic reviews in the literature favoring IV iron preparations compared
to oral forms in terms of efficacy, safety, and quality of life.'®'” Both
meta-analyses illuminate that intravenous iron formulations signifi-
cantly enhance hemoglobin levels within 4 weeks following the initi-
ation of treatment. Consistent with the literature, our results demon-
strate that IV FCM is superior to oral FS in terms of rapidly improving
hemoglobin levels and replenishing iron stores. Additionally, IV FCM
exhibits fewer adverse effects compared to the oral FS group.

There is a significant reluctance to use intravenous iron prepara-
tions due to the high risk of anaphylactoid reactions. However, ferric
carboxymaltose offers various advantages over other parenteral iron
preparations. It does not contain dextran and does not react with
dextran antibodies, hence eliminating the risk of anaphylactic reac-
tions observed with iron dextran.!'® Additionally, ferric carboxymalt-
ose possesses favorable characteristics compared to iron sucrose
(VenoferTM, Vifor International, StGallen, Switzerland), including
lower pH, lower osmolarity, and higher single-dose administration.
9 |ts safety profile allows for short-term administration in outpatient
facilities. Common adverse effects, such as metallic taste, flushing,
and burning at the injection site, are observed at a rate of 0.5% for
doses up to 200 mg.?? It is well known that oral iron medications
cause gastrointestinal side effects.?'! Gastrointestinal side effects are
believed to be dose-dependent and occur more frequently at higher
doses. Up to 30% of women treated with oral iron report gastrointesti-
nal side effects.?? Ferric carboxymaltose is well-tolerated by patients
in single-dose administrations.!"® Consistent with findings from other
studies, our study also supports a higher frequency of gastrointes-
tinal disturbances in the iron sulfate group, while the incidence of
side effects in the parenteral ferric carboxymaltose group was lower.
Outside of a clinical trial setting, non-adherence to oral iron therapy
is reported to be 10% after two weeks, 25% after one month, and
32% after two months.?24 Given these high rates of non-adherence,
many patients are exposed to symptoms associated with anemia
and increased interventions such as transfusions. In this study, ferric
carboxymaltose provided clinical improvement in anemia without the
need for prolonged adherence to oral iron therapy.

The interpretation of this study is subject to some limitations. One
of the limitations was the retrospective nature of this study. Anoth-
er limitation of this study is the lack of comprehensive records, the
quality of the documents, and the inherent recollection bias associat-
ed with retrospective data collection. Additionally, we refrained from
incorporating fetal outcomes in this study due to potential variations
in the quality of available documents, which could introduce inconsis-
tencies or errors in the data analysis.

CONCLUSION

In conclusion, our findings further support the evidence that IV FCM
is both safe and efficacious for the treatment of IDA during pregnancy.
In patients with intolerance to oral iron and a limited timeframe before
delivery, IV FCM may be considered as an option. IV FCM could pro-
vide an alternative approach for managing IDA during the antepartum
period, offering a safety profile comparable to oral formulations.
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