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ABSTRACT. This study aimed to assess the safety and efficacy of iron sucrose in hemodialysis
(HD) patients with documented hypersensitivity reactions to iron dextran. Of 205 HD patients
who received low molecular weight iron dextran, 15 (7.3%) patients developed documented
hypersensitivity reactions. The patients were treated with iron sucrose (100 mg administered as an
intravenous push over 5-10 minutes once a week) for 8 weeks. Complete blood count, serum iron,
serum ferritin, and parathyroid hormone were measured at the beginning and at the end of the
study (except parathyroid hormone). All patients received subcutaneous erythropoietin at a
constant dose of 5000 IU twice weekly unless a change was required. All the patients completed
the study period and none of them developed hypersensitivity reactions to iron sucrose. The mean
hematocrit increased from 23.8% to 32.27% (p < 0.0001), the mean serum ferritin from 185
ng/mL to 599 ng/mL (p < 0.0001), and the mean serum iron from 29.3 ng/dL to 76.8 ng/dL (p =
0.01). We conclude that iron sucrose is safe and effective in HD patients with documented
hypersensitivity reactions to low molecular weight iron dextran.
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Introduction

Patients with stage 5 chronic kidney disease
(CKD) receiving hemodialysis (HD) are prone
to iron deficiency for several reasons including
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reduced iron intake due to a low protein diet,*?
interference with gastrointestinal iron absorp-
tion from phosphate binders,® and possibly re-
duced intestinal iron absorption due to ure-
mia.* HD may worsen iron deficiency because
of bleeding from the access site, blood left in
the tubes and dialyzer, and frequent blood
tests.”

The introduction of recombinant human ery-
thropoietin as a therapy for CKD-associated
anemia has changed the management of this
disorder, but erythropoietin increases the re-
quirements for the substrates of erythropoiesis
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Table 1. Patient characteristics

Gender Male 5
Female 10

Mean age (years) (range) 47.2 (22-70)

Mean duration of HD (months) (range) 50.4 (12-180)

mainly iron in order to be efficacious in most
of the cases of anemia in HD.

The administration of oral iron preparations
has proven to be inadequate to replenish or
maintain iron stores necessary for hematopoie-
sis during erythropoietin therapy.® Parenteral
iron therapy in combination with erythropoie-
tin has been shown to be successful and eco-
nomic method to treat iron deficiency anemia
in patients with CKD.” This has resulted in an
increased use of iron dextran® however, it
carries the risk of variable adverse reactions
ranging from mild forms of skin reactions or
gastrointestinal disturbances to hypotension,
severe bronchospasm, and death.®

Another form of parenteral iron is ferric
gluconate, sodium ferric gluconate complex in
sucrose. It shares many similarities with iron
dextran, most importantly anaphylactic reac-
tions, but there have been no reported deaths.'™
2 To minimize reactions to ferric gluconate,
the maximum dose is limited to 125 mg in-
fused slowly over one hour.****

A third iron preparation is iron sucrose, iron
saccharate. Its use in HD patients has been re-
ported as safe, well tolerated and effective.®*%*
It may be administered in 100 mg doses as an
intravenous push over as little as 1 minute and
in doses up to 500 mg as a slow intravenous
infusion.'®

We conducted our study in HD patients with
proven hypersensitivity reactions to a newly
introduced low molecular weight iron dextran
by treating them with intravenous iron sucrose
to evaluate their response to the latter iron
preparation.

Patients and Methods

Our center provides HD therapy to a total of
205 patients with kidney failure, and as a stan-
dard measure, all our patients receive erythro-
poietin and intravenous iron for the management

of anemia. Recently, we started to use low
molecular weight iron dextran. A total of 15
(7.3%) patients developed various types of
hypersensitivity reactions to the test dose of
the low molecular weight iron dextran, ranging
from urticaria to mild shortness of breath to
hypotension. Those 15 patients were switched
to intravenous iron sucrose while maintaining
the dose of erythropoietin after a period of two
weeks from discontinuing the low molecular
weight iron dextran. Patient characteristics are
shown in table 1.

Iron sucrose was administered in doses of
100 mg via intravenous push over 5-10 minutes
during the first hour of the HD session once
per week. The erythropoietin dose was con-
tinued as subcutaneous injections of 5000 U
twice weekly at the end of the HD session, and
the dose was maintained unless required modi-
fication.

Patients receiving angiotensin converting en-
zyme (ACE) inhibitors at the beginning of the
study continued to receive them during the 8
week study period, but these was not added to
the treatment regimen of the other patients.

Laboratory data collected at the beginning of
the study were complete blood count (CBC),
serum iron, serum ferritin and parathyroid hor-
mone concentrations. At the end of the study
these measurements were repeated except for
the parathyroid hormone.

Statistical analysis
Data are presented as the mean. Student’s “t”
test was used to compare the results and P
values less than 0.05 were considered statis-
tically significant.

Results

A total of 15 patients who had documented
hypersensitivity reactions to test doses of low
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Table 2. Hematologic parameters (mean values)
Baseline End of study P value
Hematocrit (%) 23.8 32.3 < 0.0001
Serum ferritin (ng/mL) 185 599 <0.0001
Serum iron (ng/mL) 29.3 76.7 0.01

molecular weight iron dextran received iron
sucrose. None of these patients manifested any
form of hypersensitivity reactions to iron suc-
rose injections, and there were no effects on
intradialytic blood pressure.

The initial mean hematocrit was 23.8% and
this increased to 32.3% after 8 weeks (p <
0.0001). Of note, 73% of patients achieved a
hematocrit of more than 33%, while 80%
achieved a hematocrit of more than 30% with
the same dose of erythropoietin as used before
starting iron sucrose therapy. The mean serum
ferritin increased from 185 ng/mL to 599
ng/mL (p < 0.0001) and the mean serum iron
also increased from 29.3 ng/dL to 76.7 ng/dL
(p = 0.01). Table 2 summarizes these data.

Discussion

Iron dextran has been the only available pa-
renteral iron preparation for a long time. How-
ever, its use has been associated with increased
risk of allergic reactions, even after reaction-
free previous use.® Reported reactions to iron
dextran include a wide range of symptoms and
findings, such as pruritus, palpable purpura,
rash, abdominal pain, flank pain, arthralgias,
myalgias, fever, hypotension, pulmonary ede-
ma, wheezing, stridor, and angioedema.’® The
most severe reactions to iron dextran meet the
criteria for anaphylaxis.

The results of our study demonstrate the
safety and efficacy of iron sucrose adminis-
tration in a group of patients all sensitive to
low-molecular weight iron dextran. The intro-
duction of iron sucrose for HD patients has
been described as safe and effective, even in
patients with documented hypersensitivity re-
actions to other iron preparations.’®***® The
North American study by Van Wyck included
a less homogeneous group of 22 patients
presenting sensitivity to either low— or high-
molcecular-weight dextran.'®

The rate of allergic reactions to iron dextran
varies in the literature. Among our patients we
recorded 7.3% rate of hypersensitivity reac-
tions to low molecular weight iron dextran.

In our study, there were no reactions to iron
sucrose, which is compatible with what has
been found in previous studies.’> The safety of
iron sucrose is further confirmed in a large
retrospective safety analysis,'” where this subs-
tance is rated with the most advantageous
safety profile compared to iron gluconate and
iron dextran. However, other studies reported
minor hypersensitivity reactions to iron suc-
rose (Pruritus).™

Our patients tolerated intravenous iron suc-
rose with significant improvement in their he-
matocrit, serum ferritin, and serum iron levels.
Moreover, we noticed that the initial levels of
serum ferritin did not predict the response to
iron sucrose therapy, as all our patients showed
significant improvement. Furthermore, we ob-
served no effect related to other medications
prescribed to the patients, namely, ACE inhi-
bitors.

We conclude that iron sucrose is safe and
effective in HD patients with documented
hypersensitivity reactions to low molecular
weight iron dextran.
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