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Efficacy and safety of intravenous iron sucrose in treating adults with
iron deficiency anemia
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Background: Iron deficiency is the most common disorder in the world, affecting approximately
25% of the world`s population and the most common cause of anemia.
Objective: To evaluate the efficacy and safety of intravenous iron sucrose (IS) in the treatment of
adults with iron deficiency anemia
Methods: Eighty-six adult patients with iron deficiency anemia, who had intolerance or showed
no effect with oral iron therapy, received a weekly dose of 200 mg of intravenous iron sucrose
until the hemoglobin level was corrected or until receiving the total dose of intravenous iron
calculated for each patient
Results: The mean hemoglobin and serum ferritin levels were 8.54 g/dL and 7.63 ng/mL (pre-
treatment) and 12.1 g/dL and 99.0 ng/mL (post-treatment) (p-value < 0.0001), respectively. The
average increases in hemoglobin levels were 3.29 g/dL for women and 4.58 g/dL for men; 94%
of male and 84% of female patients responded (hemoglobin increased by at least 2 g/dL) to
intravenous iron therapy. Correction of anemia was obtained in 47 of 69 (68.1%) female patients
and in 12 of 17 male (70.6%) patients. A total of 515 intravenous infusions of iron sucrose were
administered and iron sucrose was generally well tolerated with no moderate or serious adverse
drug reactions recorded by the investigators.
Conclusions: Our data confirm that the use of intravenous iron sucrose is a safe and effective
option in the treatment of adult patients with iron deficiency anemia who lack satisfactory response
to oral iron therapy. Intravenous iron sucrose is well tolerated and with a clinically manageable
safety profile when using appropriate dosing and monitoring. The availability of intravenous
iron sucrose would potentially improve compliance and thereby reduce morbidities from iron
deficiency.
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Introduction

Iron deficiency is the most common disorder in the world, affecting approximately
25% of the world`s population, and the most common cause of anemia.(1,2) The first choice
in the treatment of iron deficiency anemia (IDA) for almost all patients is oral iron replacement
because of its effectiveness, safety and low cost. Its efficacy may, however, be limited in
many patients because of the side effects related to the drug, particularly gastrointestinal
toxicity occurring in 35% to 59% of patients and the long course needed to treat anemia and
replenish iron stores.(3,4) Non-adherence to a prescribed course of oral iron is common and,
even in adherent patients, poor intestinal absorption fails to compensate for iron need in
the presence of ongoing blood losses.(3,4)

While intravenous (IV) iron has the capability of bypassing all these issues, concerns
remain about the acute safety profiles of the available products and the potential for long-
term harm from repeated iron administration.(5,6)

Parenteral iron preparations available in the past were associated with a high incidence
of life-threatening anaphylactic reactions and death, which made physicians reluctant to
use them. The formulation most frequently responsible for these serious adverse events,
observed in 0.6 to 2.3% of the patients, was the high-molecular-weight iron dextran.(7,8)

However, the availability of new preparations (iron sucrose, ferric gluconate, low-molecular-
weight iron dextran, and, more recently, ferric carboxymaltose, iron isomaltoside and
ferumoxytol) with much better safety profiles, is changing the pattern of the use of IV iron
in a number of clinical settings.(5,9-20)

The objectives of this phase IV study were to evaluate the efficacy of IV iron sucrose
to treat adult IDA patients and to determine the safety and tolerability of this drug.
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Methods

Study design

This open-label, retrospective, cross-sectional phase
IV trial with IV iron sucrose treatment in patients with IDA
was carried out in one center in Brazil. The trial was
conducted in accordance with Good Clinical Practice, as
outlined in the International Conference on Harmonization
guidelines. Approval of the Research Ethics Committee of
Santa Casa of Sao Paulo was obtained and either written
informed consent from patients or an informed consent
waiver was obtained.

Patient eligibility

Eligible patients were aged 18 years or older with
IDA. Patients were selected in accordance with the
inclusion criteria of IDA: hemoglobin (Hb) level < 12.0 g/dL
for women and < 13.0 g/dL for men, serum ferritin (SF)
level < 12 ng/mL and all patients had been unresponsive
or had had poor responses to oral iron therapy (Hb
increases < 2 g/dL using 160-200 mg/day of oral ferrous
sulphate over 4 weeks of treatment) or had been unable to
tolerate oral iron therapy because of gastrointestinal side
effects.

Patients with history of hypersensitivity to iron
sucrose or any component of the formulation, evidence of
iron overload, anemia not caused by iron deficiency, acute
or chronic bacterial infection and pregnant women with
gestational age less than 16 weeks were excluded from
participating in this study.

Treatment plan - Schedule of intravenous
infusions

All eligible patients received a weekly dose of 200 mg
of iron sucrose diluted in 250 mL 0.9% sodium chloride
solution administered intravenously over 45 minutes. No test
dose was given.

The total iron dose (TID) was calculated according
to the Ganzoni`s formula: TID (mg) = weight (Kg) x [(ideal
Hb – actual Hb) g/dL] x 0.24 + 500 mg (depot iron), rounded
up to the nearest multiple of 100 mg. Ideal Hb in grams per
liter was set at 12.0 g/dL for women and 13.0 g/dL for men.
Additional oral iron was not administered during the
study.(6)

Treatment was continued until Hb correction or
completing the administration of the total dose calculated
of IV iron for each patient. Treatment was stopped earlier
in patients who reached a Hb concentration greater than
14.0 g/dL or SF level greater than 300 ng/mL before the
administration of the total IV iron calculated for each patient;
due to consent withdrawal or lost to follow up, pregnancy,
intercurrent illness or adverse events.

Safety and efficacy assessments

Iron sucrose infusions were administered in the
Hematology Unit in an outpatient setting, and all patients
were observed for one hour after the infusions. All adverse
events (AE) after IV infusions were identified by physical
examination and because of injury to the patient, using
standard forms encoded for AE. The blood pressure was
measured before, during, and after each infusion. A serious
AE was defined as a medically significant event that was
either fatal or life-threatening, required surgical intervention,
prolonged hospitalization or resulted in persistent disability.
All AE were assessed by the investigator for a possible
relationship with the study drug.

Study visits and laboratory assessments were
performed at screening and every 2 weeks during treatment
period. Laboratory assessments performed included
complete blood counts with differential counts,
reticulocyte count, electrolytes, glucose, liver function
tests, lactate dehydrogenase, C-reactive protein and
markers of iron metabolism (SF, serum iron and total iron-
binding capacity). Transferrin saturation was calculated
from serum iron (Fe) and serum iron-binding capacity
according to the formula: Fe (µg/dL)/serum iron-binding
capacity (mg/dL) x 100.

The efficacy of IV iron sucrose was evaluated for all
participants by determining changes in Hb, SF and transferrin
saturation levels assessed every 2 weeks. Responders to IV
iron therapy were defined as those patients whose Hb
concentration increased by at least 2 g/dL from baseline value
by the end of study.

Lower and upper Gastrointestinal (GI) tract
evaluations were performed to diagnose the cause of IDA
particularly in men ≥ 50 and in post-menopausal women, in
whom IDA was suspected to occur due to bleeding.

Statistical analysis

All patients in the database who fulfilled inclusion
and exclusion criteria comprised the analysis population.
The data were analyzed under supervision of the trial
statistician and were reviewed by the investigators.
Descriptive summary statistics for background demographic
and clinical characteristics were provided. The assessment
of safety was based mainly on the frequency of AEs and on
the number of laboratory values that fell outside the
predetermined ranges. All safety data are reported for
patients who received at least one dose of study medication.

The main efficacy endpoints were changes in Hb, SF
and transferrin saturation from baseline compared to the
end of the study (EOS).

All data were analyzed using the Statistical Package
for the Social Sciences (SPSS) version 12.0 computer
program. Summary data are presented as means ± standard
deviation. Multiple comparisons were made by paired two-
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sample Student`s t test. A two-tailed probability value of 0.05
was considered statistically significant.

Results

Patients' baseline characteristics

A total of 100 consecutive adult patients were screened
between January 2006 and August 2009 and 86 were enrolled
(14 patients did not fulfill the inclusion criteria). All patients
enrolled completed the treatment.

Mean age ± SD and median age were 26.9 ± 12.5 years
and 42.5 years (range: from 20 to 76), respectively; sixty-nine
(80%) patients were women and 8 of whom (11.6%) were
pregnant.

Cause of iron deficiency anemia and indications
for intravenous iron treatment

The most common cause of IDA was abnormal uterine
bleeding observed in 60.0% (41/69) of female patients and
Roux-en-Y gastric bypass/bariatric surgery in 53.0% (9/17)
of male patients. The most frequent pathological conditions
of the gastrointestinal tract associated with IDA were erosive
esophagitis/gastritis (12 patients), hiatal hernia (two patients),
gastric ulcer/carcinoma (two patients), vascular ectasia (two
patients), ulcerative colitis (two patients) and Crohn's disease
(two patients). The indications for using IV iron sucrose were
intolerance to oral iron (51 patients, 59.3%) and lack of
response to oral iron therapy (35 patients, 40.7%).

Efficacy

Changes in Hb levels
The mean ± SD Hb concentration (g/dL) increased

significantly by the EOS compared to baseline (from 8.54 ±
1.39 to 12.1 ± 1.41; p<0.0001 - Table 1). The mean increases in
Hb concentration were 3.29 g/dL and 4.58 g/dL for women
and men, respectively.

Responders were defined as patients who had
increases in Hb concentrations of at least 2 g/dL from
baseline value by the EOS; 16 of 17 male patients (94%)
and 58 of 59 (84%) female patients responded to IV iron
therapy. Correction of anemia was obtained in 47 of 69
(68.1%) female patients and in 12 of 17 (70.6%) male
patients.

None of the 86 study participants required red
blood cell transfusions during or after completing the
treatment.

Changes on transferrin saturation and serum ferritin
levels

Mean transferrin saturation (%) and SF levels (µg/L)
increased significantly by the EOS compared to baseline
(from 4.6 ± 4.0% to 23.0 ± 15.4%; p<0.0001 and from 7.6
± 6.6 µg/L to 99.0 ± 79.0 µg/L; p=0.0001, respectively -
Table 1).

Patient exposure to treatment
Mean ± SD and median IV iron sucrose dosage over

the study period were 1200 mg ± 300 mg and 1200 mg
(range: 600 mg to 2200 mg), respectively. Median IV iron
sucrose treatment duration was 6 weeks (range: from 5 to
11 weeks).

Safety and tolerability
A total of 515 IV infusions were administered and iron

sucrose was generally well tolerated. There were no deaths
during the study and no moderate or serious AE were
recorded (no episodes of anaphylaxis and no hypotensive
attacks). Treatment was not discontinued in any patient due
to drug-related AE.

The most frequent drug-related (investigator-
assessed) AEs were transient and mild and included:
burning at the site of venipuncture (seven patients), bitter
taste (five patients), mild and transient hypotension (two
patients), nausea (five patients), maculopapular skin rash
(one patient) and palpitations (one patient).
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Discussion

The first choice treatment of IDA is oral iron
replacement because of its effectiveness, safety and low cost.
Oral iron supplementation is adequate in most clinical
conditions and in the absence of inflammation or significant
ongoing blood loss, can correct the anemia.(5,6,11)

However, many clinical studies have demonstrated the
high incidence of side effects related to this type of therapy,
particularly with ferrous sulphate compounds, causing lack
of compliance and suboptimal results.(3,4)

Intravenous iron therapy has been indicated in
situations such as intolerance of or contraindications to oral
iron, in cases of severe anemia especially if accompanied by
significant ongoing bleeding (when iron loss exceeds that
that can be met by oral therapy), inflammatory diseases and
in patients with IDA scheduled for elective surgery.(11,14)

Similar to previous investigations, the most common
causes of IDA in the current study were abnormal uterine
bleeding in women and gastrointestinal surgery in men and
the main indication for IV iron was intolerance to oral iron
because of gastrointestinal side effects.(16)

Menorrhagia is a significant cause of ill health affecting
approximately 30% of women and the main symptom for
gynecologic surgeries, including hysterectomy. It is
clinically defined as a blood loss of ≥ 80 mL per menstrual
cycle and can adversely affect the physical and mental
health and thus has a detrimental impact on the quality of
life.(21)

Iron bioavailability is compromised after gastric and
bariatric surgeries owing to a combination of decreased food
intake, lack of gastric acidity and bypass of the duodenum,
where most iron is absorbed. Increased iron loss can also
occur from blood loss from the blind intestinal loops or ulcers
at the anastomotic sites.(22-24)

Many clinical studies have demonstrated that IV iron
sucrose is a safe and effective alternative to oral iron in the
treatment of IDA.(15-18)

In this study, it was demonstrated that IV iron sucrose
administration is well tolerated with a safety profile and
effective in increasing Hb levels and restoring body iron in
adult patients with IDA. The average increases of Hb were
3.29 g/dL in women and 4.58 g/dL in men; more than 80% of
women and 90% of men responded to IV iron therapy and
correction of anemia was obtained in about 70% of the
patients.

Iron sucrose complex is effective because of the rapid
removal from the plasma and the availability of iron for
erythropoiesis. After a bolus dose of iron sucrose, the plasma
peak occurs in 10 minutes. Twenty-four hours after
administration, the plasma level is negligible, indicating rapid
bone marrow uptake as has been shown by positron emission
tomography studies. Studies have shown that 70-97% of the
iron is used for erythropoiesis, with only a 4-6% elimination
rate.(25)

Iron sucrose is well tolerate with no serious adverse
effects and with a lower incidence of adverse allergic
reactions.(7-10) Because of this biologic advantage associated
to its effective in correcting anemia more rapidly and
effectively than oral iron and its safety profile, IV iron sucrose
has been approved in the treatment of IDA in many clinical
settings such as: during pregnancy,(15,17,18) postpartum,(19) in
inflammatory bowel disease,(14,20,21,24) malignances(26) and
during chronic hemodialysis receiving erythropoietin
stimulating agents.(12)

IV iron sucrose has been reported to be safe with an
excellent profile in clinical use; it can be administered without
a test dose. The incidence of serious life-threatening
anaphylaxis with iron sucrose is 0.002% versus 0.6-2.3% and
0.04% with high-molecular-weight iron dextran and ferric
gluconate, respectively. Moreover, fatal hypersensitivity
reactions and death have not been reported with iron
sucrose.(7-10)

In this study, IV iron sucrose was generally well tolerated
and treatment was not discontinued in any patient. A total of
515 IV infusions of iron sucrose were administered and, similar
to other studies, there were no moderate or serious AE
recorded.(7-10,17-19)

Conclusions

Our data confirm that the use of IV iron sucrose is a
safe and effective option in the treatment of adult patients
with IDA who do not tolerate or lack satisfactory response to
oral iron therapy. IV iron sucrose is well tolerated and has a
clinically manageable safety profile when using appropriate
dosing and monitoring. The availability of IV iron sucrose
would potentially facilitate improved compliance, and thereby
reduce morbidity from iron deficiency.
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