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Abstract

Objectives: According to World Health Organization, anemia is defined as the value of Hemoglobin (Hb) <13 g/dl in
adult males, <12 g/dl in non-pregnant women and <11 g/dl in pregnant women. Iron deficiency anemia (IDA) is the
most common cause of anemia. There are limited comparative data in the literature, regarding response to parenteral
iron therapy. Data of the patients with parenteral iron therapy for IDA were retrospectively examined in this study to
reveal their treatment responses.

Methods: Data of 145 patients underwent parenteral iron therapy for IDA between April 2013-September 2017 at the
hematology outpatient clinic of Izmir Bozyaka Training and Research Hospital were reviewed retrospectively. Pre- and
post-treatment hemogram and iron parameters were evaluated with a view to examine the efficacy and adverse ef-
fects of parenteral Iron Sucrose (IS) and Iron Carboxymaltose (ICM) administrations and compare treatment responses.
Results: 145 patients were included in the study,127(87.5%) female,18(12.5%) male, median age was 43.5(17-87) years.
ICM was administered in 65(44.8%), IS in 80(55.2%) patients. Hemoglobin increase was 3.2 g/dl at the end of the 4th
week in ICM group while 2.1 g/dl in IS group, which was not statistically significant (p=0.7). Ferritin increase in the first
month of treatment displayed a statistically significance in favor of ICM.(48x104, p=0.0001).

Conclusion: Both parenteral treatment options are highly effective and reliable in early response to IDA, and the in-
crease observed in hemoglobin and ferritin levels was more prominent with ICM.
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orld Health Organization defines anemia as hemoglo-
bin (Hb) level below 13 g/dl in adult men, below 12
g/dl in non-pregnant women, and below 11 g/dl in preg-
nant women. The most common cause of anemia is iron
deficiency (IDA)."" When IDA diagnosis is made, the under-
lying cause should be investigated, such as insufficient iron

intake, decreased iron absorption or conditions causing
blood loss should be determined and tried to be corrected.
Although the basic treatment of IDA is oral iron therapy
(100 -200 mg/day), parenteral iron administration may be
required in some cases. Parenteral iron therapy is indicated
when patients do not comply with oral iron therapy or de-
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velop drug intolerance, or in cases with deep anemia, on-
going blood loss, re-activation of existing gastrointestinal
disease (e.g.inflammatory bowel disease), iron malabsorp-
tion, dialysis-dependent chronic kidney diseases, function-
al iron deficiency (e.g. kidney patient having erythropoietin
treatment, cancer patient, autologous blood transfusion
candidate).? Iron sucrose, Ferric gluconate, Iron dextran
and Ferric carboxymaltose (FCM) are parenteral iron thera-
py options. Comparative studies are limited in the literature
concerning patients' responses to these treatments. In the
present study, data of our patients who received parenteral
therapy with the diagnosis of IDA were reviewed retrospec-
tively and their response to therapy were presented.

Methods

The data of 145 patients who received parenteral iron ther-
apy with the diagnosis of IDA in the period between April
2013 and September 2017 in the hematology outpatient
clinic of Izmir Bozyaka Training and Research Hospital were
evaluated retrospectively. Diagnosis of anemia was based
on WHO criteria. Patients' demographic data, pre-treatment
levels of Hb, hematocrit, transferrin saturation and ferritin,
and conditions causing IDA were determined. Clinical ex-
amination, imaging of the gastro-intestinal system and
endoscopic procedures when required were performed for
the etiological evaluation. Parenteral iron supplementation
and its dosage was determined. Total dose to be adminis-
tered was calculated by the formula;

Total dose (mg) = Patient's weight (kg) x (Normal Hb.- Pa-
tient's Hb.) x 2.4 + 500.

FCM was administered as a daily single dose not exceed-
ing 1000 mg, and iron sucrose was administered as 200 mg
every second day. Iron parameters and complete blood
count measurements at the 4th week of the treatment as
well as post-treatment responses were evaluated, and the
side effects during the treatment were examined. Patients'
response to the parenterally administered iron sucrose and
FCM treatments were examined and compared. All data
were saved in SPSS-20 version. P<0.05 was considered sig-
nificant. T-tests were used in comparing the variables for
independent samples.

Our study was approved by the Ethics Committee of Izmir
Bozyaka Training and Research Hospital on 07/10/2020,
with the decision no. 14 and it was carried out in accor-
dance with the Declaration of Helsinki. There is no conflict
of interest between the authors.

Results

A total of 145 patients were included in the study, 127
(87.5%) of which were female and 18 (12.5%) were male.
The median age at diagnosis was 43.5 (17-87) years. Sixty-

five (44.8%) patients received FCM while 80 (55.2%) pa-
tients received iron sucrose. IDA was determined in 118
(81.5%) patients while 26 (17%) patients had vitamin B12
deficiency along with IDA, and 1 (0.5%) patient had folic
acid deficiency in addition to IDA.

As for the laboratory data of all patients at diagnosis, mean
value of hemoglobin was 8.8 g/dl (5.5-11.5 g/dl), mean val-
ue of hematocrit was 29% (18-33%), Transferrin Saturation
(TS) was 5.8+8.7 (1-80), and diagnostic ferritin level was
5.6+7.6 (1-60) (Table 1).

In the etiological evaluation, clinical examination, imaging
of the gastro-intestinal system were performed as well as
endoscopic procedures for the required cases. Parenteral
iron therapy was indicated due to atrophic gastritis in 61
patients (42%), concomitant malignancy, chronic disease
and heart failure in 34 patients (23.5%), malabsorption,
ulcerative colitis, and gastrectomy in 22 patients (15.2%),
oral iron intolerance in 20 (13.8%) patients, pregnancy in 8
patients (5.5%) (Table 2).

Table 1. Mean laboratory values before and after iron treatment

Initial hemoglobin level (g/dL) 8,8+1,5
(5,5-11,5)
Initial hematocrit (%) 29+4
(18-33)
Initial MCV (fL) 6949
(52-87)
Initial Transferrin saturation (%) 5,8+8,7
(1-80)
Initial Ferritin (ng/mL) 5,6+7,6
(1-60)
Initial WBC (10°/L) 7000+1978
(2600-13200)
Initial Platelet (10°/L) 338,000+115,000
(51,000-760000)
Post-treatment Hemoglobin (g/dL) 11,6£1,6
(7,6-15)
Post-treatment Hematocrit (%) 37+4
(18-47)
Post-treatment Ferritin (ng/mL) 7368
(10-314)
MCV: Mean Corpuscular Volume; WBC: White Blood Cells.
Table 2. Etiological causes of iron deficiency anemia
Age <45 (n=92) >45 (n=53)
Atrophic Gastritis 33 (35,9%) 28 (53,8%)
Malignancy, Chronic Disease, 24 (26,1%) 10 (18,8%)
Heart Failure
Malabsorption, Ulcerative colitis, 12 (13%) 10 (18,8%)
Gastrectomy
Oral Intolerance 15 (16,3%) 5 (8,4%)
Pregnancy 8(8,7%)



Daily dose of parenteral iron therapy was 500 mg in 38%,
1000 mg in 45%, and 1500 mg in 17% of the patients, and
drug-related allergic reaction developed only in 4 patients.
One of these cases was on FCM therapy. Allergic reactions
were taken under control by administrating antihistaminic
and steroid treatments.

Iron test results at diagnosis of IDA and four weeks after
initiation of intravenous iron therapy were examined. Af-
ter the treatment, Hb values were determined as 12.3 g/dI
with FCM and 11 g/dl with iron sucrose, thus the increase
in Hb was one unit higher with FCM than with iron sucrose,
but this difference was not statistically significant (p=0.7).
Ferritin values measured in the first month of the treatment
displayed a statistically significant increase in favor of FCM
(48 vs. 105, p=0.0001) (Table 3).

Given that most of our patients were women and meno-
pausal transition begins around the age of 45, our sample
was divided into two groups as the patients under 45 years
and those over 45 years of age. Of our 92 patients under
the age of 45, 88 (95.7%) were female and 4 (4.3%) were
male. Forty-eight of them (52.2%) were administered iron
sucrose while 44 (47.8%) had FCM. In patients under the
age of 45, post-treatment Hb values were 12.36 g/dl with
FCM and 11 g/dl with iron sucrose, which was not statisti-
cally significant (p=0.3). Ferritin values measured at the 4t
week of the treatment were statistically higher in favor of
FCM (38 vs. 102, p=0.0001).

Of our 53 patients over 45 years of age, 39 (73.6%) were fe-
male and 14 (26.4) were male. Of these, 32 (60.4%) received
iron sucrose while 21 (39.6%) received FCM. After the treat-
ment, Hb values of our patients over the age of 45 were
12.15 g/dl with FCM and 11.2 g/dI with iron sucrose, and
there was no statistical significance (p=0.5). Ferritin values
measured at the 4" week of the treatment were statistically
higher in favor of FCM (62 vs. 108, p=0.014).

Table 3. Parenteral iron treatment results

Ferric Iron P
carboxymaltose sucrose
Initial hemoglobin 8,8 +1,5 8.9+1,5
level (g/dL)
Initial Transferrin 6x11 5,3+5
saturation (%)
Initial Ferritin (ng/mL) 4+3 749
Post-treatment 12+1,5 11+1,5 0,7
Hemoglobin (g/dL)
Post-treatment 104+78 48+47 0,0001

Ferritin (ng/mL)
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Discussion

Iron deficiency is the first cause of anemia in patients that
applied to the hematology outpatient clinic, where female
patients constitute the majority.®# In our study too, 87.5%
of our cases were female patients and 51.2% of them were
<40 years of age, in their reproductive years.

The studies evaluating the etiology of iron deficiency ane-
mia in the normal population revealed chronic blood loss
from the gastrointestinal tract as the most important cause
in adult men and postmenopausal women, and menstrua-
tion in premenopausal women.®

The aim of this study was to compare the efficacy of iron
carboxymaltose and iron sucrose in the treatment of pa-
tients with iron deficiency anemia. The studied population
was not homogeneous, and the underlying causes of iron
deficiency anemia were found to be atrophic gastritis, ma-
lignancy, chronic diseases, heart failure, malabsorption, ul-
cerative colitis, gastrectomy, malnutrition, and pregnancy.
Hb, MCV, transferrin saturation, and ferritin level were the
parameters used in determining the patient population as
well as in calculating iron deficiency and iron replacement
dose and evaluating treatment response.

Itching was reported only by one of the 65 patients on
iron carboxymaltose treatment, whereas itching, rash, and
headache developed in three of the 80 patients using iron
sucrose, and all were taken under control in a short period
by antihistaminic drugs and dexamethasone. In general,
any serious allergic reaction was not induced by any of
these drugs, which was also consistent with the literature.s”!

In the study by Derman et al. including 491 patients, Hb
increased by 2.2 g/dl within 1-5 weeks of the iron sucrose
treatment. In our study too, baseline Hb value was 8.9+1.5
g/dlin the patients receiving iron sucrose, and increased by
2.1 g/dl after 4 weeks, and measured as 11+1.5 g/dL.®

In the study by Seid et al., an increase of 3 g/dl was de-
tected in Hb value of the patient group receiving iron car-
boxymaltose. In our study, average Hb value measured at
diagnosis was 8.8+1.5 g/dl, which increased up to 12+1.5
g/dl after 4 weeks of treatment, hence an increase of 3.2 g/
dl was observed, complying with the literature.””

Although the increase in Hb level was higher with iron car-
boxymaltose treatment, it was not statistically significant
(p=0.7). Literature review showed that studies comparing
these two drugs were carried out with younger patient
groups. The presence of comorbid diseases and accompa-
nying chronic diseases in elderly patients may explain in-
sufficient increase in hemoglobin level. 691011

In our study, 100 ng/dl increase was observed in Ferri-
tin level after 4 weeks of iron carboxymaltose treatment,



64 Cetintepe et al., Iron Carboxymaltose ? or Iron Sucrose? / doi: 10.14744/ejma.2022.46220

indicating a statistical difference with respect to the iron
sucrose treatment. In the studies comparing the effects of
these two drugs, the increase in ferritin level was reported
as 101 ng/dl by Naqash et al., as 125.91 ng/dl by Sharma
et al.,, and as 359 ng/dl by Rathod et al., although all were
indicating different levels of increase for both drugs, the
differences were significantly higher in favor of iron car-
boxymaltose. 101112

Conclusion

Both of the parenteral treatment options used in iron de-
ficiency anemia are very effective and reliable in achiev-
ing early treatment response, and the increase in Hb and
ferritin levels observed were higher with the use of FCM.
However, long-term follow-up of the cases, tracing for re-
currence and duration of IDA are also important in order to
evaluate treatment results. In this respect, broad-spectrum
prospective studies are required to determine the condi-
tions at the time of diagnosis and after treatment, support-
ed by laboratory data.

Disclosures

Ethics Committee Approval: Our study was approved by the
Ethics Committee of Izmir Bozyaka Training and Research Hospi-
tal on 07/10/2020, with the decision no. 14 and it was carried out
in accordance with the Declaration of Helsinki.

Peer-review: Externally peer-reviewed.

Conflict of Interest: There is no conflict of interest between the
authors.

Authorship Contributions: Concept - S$.S., T.C.; Design - T.C.;
Supervision - S.S., O.B.; Materials - T.C.; Data collection and pro-
cessing — E.D.; Analysis - T.C.; Literaure search - L.C.; Writing - T.C.;
Critical review -T.C., S.S.

References

1. Eisenstaedt R, Penninx BW, Woodman RC. Anemia in the el-
derly: current understanding and emerging concepts. Blood
Reviews 2006;20:213-26. [CrossRef]

10.

11.

12.

Maslovsky I. Intravenous iron in a primary-care clinic. Am J He-
matol 2005;78:261-4. [CrossRef]

Bainton D F ,Finch C A .The diagnosis of iron deficiency ane-
mia . Am J Med 1967;37:62-70. [CrossRef]

Dilek I, Altun S, Tuncer |, Uygan |, Topal C, Aksoy H. Demir
eksikligi anemisinde hemoglobin, hematokrit degerleri, er-
itrosit indeksleri ve etyolojik nedenlerin degerlendirilmesi.
Van Tip Dergisi 2000;7:51-6.

Goddard AF, James MW, Mc Intyr AS, Scott BB. Guide-
lines for the management of iron deficiency anemia. Gut
2011;60:1309-16. [CrossRef]

Nagash A, Ara R, Bader GN. Effectiveness and safety of ferric
carboxymaltose compared to iron sucrose in women with
iron deficiency anemia: phase IV clinical trials. BMC Womens
Health 2018;18:6. [CrossRef]

Seid MH, Derman RJ, Baker JB, Banach W, Goldberg C, Rogers
R. Ferric carboxymaltose injection in the treatment of post-
partum iron deficiency anemia: a randomized controlled clini-
cal trial. Am J Obstet Gynecol 2008;199:435-7. [CrossRef]
Derman R, Roman E, Modiano MR, Achebe MM, Thomsen LL,
Auerbach M. A randomized trial of iron isomaltoside versus
iron sucrose in patients with iron deficiency anemia. Am J He-
matol 2017;92:286-91. [CrossRef]

Jose A, Mahey R, Sharma JB, Bhatla N, Saxena R, Kalaivani M,
et al. Comparison of ferric Carboxymaltose and iron sucrose
complex for treatment of iron deficiency anemia in preg-
nancy- randomise controlled trial. BMC Pregnancy Childbirth
2019;19:54. [CrossRef]

Sharma N, Thiek JL, Natung T, Ahanthem SS. Comparative
study of efficacy and safety of ferric carboxymaltose versus
Iron sucrose in post-partum anaemia. J Obstet Gynaecol India
2017;67:253-7. [CrossRef]

Christoph P, Schuller C, Studer H, Irion O, De Tejada BM, Sur-
bek D. Intravenous iron treatment in pregnancy: comparison
of high-dose ferric carboxymaltose vs. iron sucrose. J Perinat
Med 2012;40:469-74. [CrossRef]

Rathod S, Samal SK, Mahapatra PC. Ferric carboxymaltose: a
revolution in the treatment of postpartum anemia in Indian
women. Int J Appl Basic Med Res 2015;5:25-30. [CrossRef]


https://doi.org/10.1016/j.blre.2005.12.002
https://doi.org/10.1002/ajh.20271
https://doi.org/10.1016/0002-9343(64)90212-8
https://doi.org/10.1136/gut.2010.228874
https://doi.org/10.1186/s12905-017-0506-8
https://doi.org/10.1016/j.ajog.2008.07.046
https://doi.org/10.1002/ajh.24633
https://doi.org/10.1186/s12884-019-2200-3
https://doi.org/10.1007/s13224-017-0971-x
https://doi.org/10.1515/jpm-2011-0231
https://doi.org/10.4103/2229-516X.149230

