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Comparison of Ferric Carboxymaltose and
Oral Iron Treatments in Iron Deficiency Anemia

Demir Eksikligi Anemisinde Ferrik Karboksimaltoz ile Oral Demir Tedavisinin Karsilastirimasi
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ABSTRACT

Aim: Iron deficiency anemia (IDA) is one of the most important
health problems in both fertile women and children living in devel-
oping countries. This condition must be treated quickly and safely.
The present study aimed to compare the efficacies of intravenous
ferrous carboxymaltose treatment and oral iron treatment in repro-
ductive-aged women with IDA.

Material and Method: This retrospective study included 202
reproductive-aged women who were diagnosed as IDA with a he-
moglobin level of <11 g/dL. Patients were divided into two groups
to be administered a single dose of 1000 mg intravenous ferric
carboxymaltose (n=112) and 325 mg/day oral ferrous sulphate
(n=90) for four weeks. All the anemia parameters of the patients
were compared before and after treatment.

Results: There were significant increases in hemoglobin con-
centration, ferritin values, and transferrin saturation levels after
treatment in both groups. However, the increases in these val-
ues were significantly higher in the group receiving ferric car-
boxymaltose (p<0.001). There was no significant difference in the
side effects between the group receiving ferric carboxymaltose
and the group receiving oral ferrous sulphate (6.7% vs. 8.9%,
p=0.554).

Conclusion: Ferric carboxymaltose treatment could be used ef-
fectively and reliably in patients who could not tolerate oral iron
treatment.

Key words: iron deficiency anemia; ferrous sulphate; ferric carboxymaltose;
side effects; efficacy

OZET

Amac: Demir eksikligi anemisi (DEA), hem dogurgan kadinlar-
da ve hem de gelismekte olan (lkelerde yasayan ¢ocuklarda en
6nemli saglik sorunlarindan biridir. Bu durumun hizli ve glivenli
bir sekilde tedavi edilmesi 6nemlidir. Bu calisma, demir eksikligi
anemisi olan (reme cagindaki kadinlarda intravenéz ferrik karbok-
simaltoz tedavisi ve oral demir tedavisinin etkilerini karsilastirmayi
amaclamstir.

Materyal ve Metot: Bu retrospektif calismaya, DEA tanisi olan ve
hemoglobin dizeyi <11 g/dL olan 202 reprodiktif dénemde kadin
hasta alindl. Hastalar, dért hafta boyunca tek bir doz 1000 mg intra-
vendz ferrik karboksimaltoz (n=112) ve 325 mg/gtin oral demir siilfat
(n=90) uygulanacak sekilde iki gruba aynldi. Hastalarin tiim anemi pa-
rametreleri tedavi éncesi ve sonrasi karsilastinidl.

Bulgular: Her iki grupta tedaviden sonra hemoglobin konsant-
rasyonunda, ferritin degerlerinde ve transferrin doygunluk sevi-
yelerinde énemli artislar vardi. Bununla birlikte, bu degerlerde-
ki artislar ferrik karboksimaltoz alan grupta anlamli olarak daha
ylksekti (p<0,001). Ferrik karboksimaltoz alan grup ile oral demir
stlfat alan grup arasinda yan etkiler agisindan anlamli fark yoktu
(%6,7’ye karsi %8,9, p=0,554).

Sonug: Ferrik karboksimaltoz tedavisi, oral demir tedavisini tolere
edemeyen hastalarda etkili ve gtivenilir bir sekilde kullanilabilir.

Anahtar kelimeler: demir eksikligi anemisi; ferroz stilfat; ferrik karboksimaltoz;
yan etki; etkinlik

Introduction
Iron deficiency anemia (IDA) is a health problem en-

countered in preschool children, pregnant women,
women of reproductive age, and nearly 25% of in-
dividuals of advanced age worldwide'. IDA can be
seen in some pathological conditions such as chronic
diseases, bleeding, malnutrition, and chronic inflam-
mation. It is associated with numerous symptoms like
fatigue, low performance, and weakness”. According
to the World Health Organization, a hemoglobin
level of 12 g/dL in non-pregnant women is defined
as IDA’. Reduction in hemoglobin concentration by
more than 2% is associated with morbidity and mor-
tality ferrous sulphate®.
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Iron deficiency anemia should be treated regardless of
whether it is symptomatic or not>. Today, oral or intra-
venous iron preparations are used for the treatment of
IDA. The oral iron treatment has some disadvantages,
such as gastrointestinal side effects, long-term treat-
ment period, and high total cost. Gastrointestinal
side effects have been reported to be encountered in
70% of IDA patients treated with oral iron prepara-
tions (especially ferrous sulphate) ¢. Although intra-
venous iron preparations have limited usage because
of serious adverse events, they are increasingly being
used in clinically necessary situations. Currently used
intravenous iron preparations include iron dextran,
ferric gluconate, and iron sucrose. Ferric carboxy-
maltose has been recently licensed by various drug li-
censing committees and is used in patients intolerant
to oral iron treatment or in need of a rapid increase
in hemoglobin concentration’. Although the effects
of ferric carboxymaltose have been investigated in
various patient groups, studies on its efficacy remain
lacking. The present study aimed to compare the ef-
ficacies of intravenous ferric carboxymaltose and oral
ferrous sulphate in reproductive-aged women diag-

nosed with IDA.
Materials and Methods

This was a retrospective registry study of 18—44-year
old women diagnosed with IDA between January 1,
2015, and May 30, 2018. Women who had a hemoglo-
bin concentration of <11 g/dL were included; how-
ever, those having any other systemic disease or other
hematological pathologies and those being pregnant
were excluded.

Patients were dichotomized according to the treat-
ment they received: ferric carboxymaltose (Vifor
Pharma Management Ltd. Glattbrugg, Switzerland)
or oral ferrous sulphate. Patients in whom hemoglobin
concentration was intended to be elevated rapidly re-
ceived ferric carboxymaltose at a single dose of 1000
mg/day via intravenous infusion for 15 minutes. The
remaining patients received ferrous sulphate at a dose
of 325 mg once daily for four weeks. Either the patients
in the intravenous ferric carboxymaltose group or the
patients in the oral ferrous sulphate group had never
received intravenous iron treatment before. All of the
patients in the ferric carboxymaltose group had used
oral iron preparations for at least one year and were
developed gastrointestinal side effects such as nausea,
vomiting, and diarrhea. In the ferrous sulphate group,
eight patients had received oral iron therapy before.
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None of the patients in both groups had a history of
documented allergy.

Data of the patients on age, hemoglobin concentration,
ferritin value, and transferrin saturation were recorded
before the treatment. Hemoglobin concentration, fer-
ritin value, and transferrin saturation were measured
one month again after the treatment. Transferrin satu-
ration (%) was calculated using the following formula:
serum iron/total iron-binding capacity x100. Post-
treatment complications were questioned in detail and
then recorded.

The study protocol was approved by the local Ethics
Committee (No: 2018/16-151). The written general
informed consent of the patients was obtained.

Statistical Analysis

Data were analyzed using the IBM SPSS Statistics for
Windows, Version 20.0 (IBM Corp., Armonk, NY,
USA). Continuous variables were expressed as the me-
dian, interquartile range (25th percentile [Q1]-75th
percentile [Q3]), and categorical variables were ex-
pressed as frequency and percentage. The Shapiro Wilk
test was used to determine the distribution normality
of data. Comparison of categorical variables was per-
formed using the Pearson chi-square test. In a compari-
son of continuous variables obtained before and after
treatment, paired-samples t-test was used for normally
distributed numerical variables, and the Wilcoxon
signed-rank test was used for non-normally distributed
numerical variables. The level of significance was pre-
determined to be p<0.05.

Results

The present study included 202 patients, of whom 112
were in the intravenous ferric carboxymaltose group,
and 90 were in the oral ferrous sulphate group. The me-
dian age of the patients was 29 years (24-37.5 years) in
the intravenous ferric carboxymaltose group and 29.5
years (22-40 years) in the oral ferrous sulphate group.
There was no significant difference between the treat-
ment groups in terms of age (p=0.558).

Regarding the distribution of pre-treatment and
post-treatment median hemoglobin concentration,
ferritin value, and transferrin saturation in the treat-
ment groups, all parameters significantly elevated in
both study groups after the treatment (p<0.001 for
both). Distribution of pretreatment and post-treat-
ment biochemical parameters in the study groups are
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Table 1. Distribution of pre-treatment and post-treatment biochemical parameters in the treatment groups

Treatment groups

Oral ferrous sulphate

Intravenous ferric carboxymaltose

Pre-treatment  Post-treatment Difference Pre-treatment Post-treatment Difference

Median (Q1-Q3)  Median (Q1-Q3)  Median (Q1-Q3) p* Median (Q1-Q3)  Median (Q1-Q3)  Median (Q1-Q3) p*
Hemoglobin 10.4 (10.2-10.7) 11.1(10.7-11.4)  05(04-0.9) <0.001 9.8(9.3-10.3) 11.5(10.8-11.8) 1.5(0.8-2.2)  <0.001
Ferritin 4.1 (2.7-5.8) 28 (21-33) 22.4(16.3-28.5) <0.001 5.3(3.6-7) 82 (55.5-95.5)  77.0(49.2-90.1) <0.001
Transferrin saturation 8.1 (6.9-9.2)  20.7 (19.5-22.1) 12.7 (10.9-14.2) <0.001 3.3(2.3-4.15) 38.9 (35.05-42.6) 35.6 (32.4-39.6) <0.001

Q1, 25th percentile; Q3, 75th percentile.
*Wilcoxon signed rank test.

presented in Table 1. Ferric carboxymaltose treatment
was associated with a higher increase in hemoglobin
concentration, ferritin value, and transferrin satura-
tion as compared with oral ferrous sulphate treatment
(p<0.001 for cach). The distribution of hemoglobin
concentration in the treatment groups is demonstrat-
ed in Figure 1.

Side effect (mild urticaria) was seen in 6 (6.7%) of the
patients receiving oral ferrous sulphate (n=90) and in
10 (8.9%) of the patients receiving intravenous ferric
carboxymaltose treatment. There was no significant
difference between the treatment groups in terms of

the presence of side effects (p=0.554).

Discussion

Today, oral iron preparations are the first choice-of-
treatment of IDA. However, gastrointestinal side ef-
fects, the need for long-term treatment as well as the
requirement of long-term activity are the limitations of
oral iron treatment. In the present study, we evaluated
the efficacy and side effect profile of intravenous fer-
ric carboxymaltose by comparing with oral ferrous sul-
phate in the reproductive-aged women with IDA, who
were intolerant to oral iron treatment and in whom he-
moglobin concentrations were needed to be elevated
rapidly. This comparison revealed that the elevations in
hemoglobin concentration, ferritin value, and transfer-
rin saturation were significantly higher in the women
receiving ferric carboxymaltose than in those receiving
oral ferrous sulphate (p<0.001).

A single administration of intravenous ferric carboxy-
maltose at high doses is one of its superiority to oral iron
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treatment. Therefore, clinical studies have mostly fo-
cused on IDA during pregnancy. In the literature, stud-
ies conducted in pregnant women have presented evi-
dence that ferric carboxymaltose is an effective option
in pregnancy®'°. The present study also demonstrated
that ferric carboxymaltose treatment is associated with
a higher increase in hemoglobin concentration, ferri-
tin value, and transferrin saturation as compared with
t oral ferrous sulphate treatment. Similarly, a study of
264 geriatric patients revealed significant increases in
hemoglobin concentration, ferritin value, and transfer-
rin saturation after ferric carboxymaltose treatment'’.
In addition, a meta-analysis of 10.605 patients report-
ed that intravenous iron treatment increased hemo-
globin level by 6.5 g/L and was associated with lower
blood transfusion'?. Some studies conducted in Turkey
also demonstrated favorable effects of intravenous iron
preparations on clinical parameters'>~'*. Evaluating the
literature together with the results of the present study,
intravenous iron treatment can be safely used in IDA
patients.

Numerous gastrointestinal side effects have been
reported with oral iron treatment as it is absorbed
through the gastrointestinal system. A systematic re-
view and meta-analysis study of 6.831 patients com-
pared the efficacy of ferrous sulphate treatment with
the efficacies of placebo and intravenous iron treat-
ment and reported that oral iron treatment was as-
sociated with higher side effects than placebo and
intravenous iron treatment®. In the present study, no
significant difference was determined between the
treatment groups in terms of mild allergic reactions. A
meta-analysis reported that intravenous iron treatment
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Figure 1. Distribution of hemoglobin concentration in the treatment groups.

was associated with lower transfusion and accordingly
with lower transfusion-related side effects'. Likewise,
a study of 252 patients reported lower side effects with
intravenous iron treatment as compared with oral
iron treatment'. Although some studies have demon-
strated hypophosphatemia with ferric carboxymaltose
treatment, no case with permanent damage has been
reported'®!.

The present study has some limitations. In addition to
its retrospective nature, the main limitation is not eval-
uating the gastrointestinal side effects of the patients.
Another limitation is not investigating the symptoms
such as palpitation, weakness, poor concentration, and
psychosomatic alterations, which would have been af-
fected after the treatment with oral or intravenous iron
preparations.

The present study revealed that ferric carboxymaltose
treatment could be effectively used in the patients who
were intolerant to oral iron preparations and in whom
hemoglobin concentration was intended to be elevated
rapidly. We are in the opinion that a single dose of fer-
ric carboxymaltose treatment provides patients with
case of use and reduces additional treatment costs as
compared with other intravenous iron preparations.
The results of the present study need to be evaluated in
further studies with larger patient groups.
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