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Abstract: Iron chelation therapy (ICT) is an important tool in the treatment of transfusion-
dependent lower-risk myelodysplastic syndrome (MDS) patients. ICT is effective in decreas-
ing iron overload and consequently in limiting its detrimental effects on several organs, such
as the heart, liver, and endocrine glands. Besides this effect, ICT also proved to be effective
in improving peripheral cytopenia in a significant number of MDS patients, thus further
increasing the clinical interest of this therapeutic tool. In the first part of the review, we will
analyze the toxic effect of iron overload and its mechanism. Subsequently, we will revise the
clinical role of ICT in various subsets of MDS patients (low, intermediate, and high risk
MDS, patients who are candidates for allogeneic stem cell transplantation).
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Introduction

Myelodysplastic syndromes (MDS) are a heterogeneous group of clonal, acquired
diseases of the hematopoietic stem cell, characterized by a variable degree of
peripheral cytopenias due to ineffective erythropoiesis and by the risk of progres-
sion to acute myeloid leukemia (AML).

The risk of progression to AML is predicted at diagnosis by several scores,
which allow classification of MDS patients in low, intermediate, and high-risk and
to choose the more suitable therapeutic approach.'

The International Prognostic Scoring System (IPSS) was designed in order to
classify MDS patients in different risk groups and to predict the risk of AML
transformation and overall survival (OS). IPSS is applicable at diagnosis and allows
the classification of MDS patients into four risk groups (low, intermediate 1 and 2,
and high risk), according to the percentage of bone marrow blasts, cytogenetic
features, and number of cytopenias.

Subsequently, other risk scores were proposed, in order to better characterize
patients; among the other risk scores, the revised IPSS (IPSS-R) divides MDS
patients into five risk groups.’

Low-risk MDS are characterized by peripheral cytopenias and most patients
become red blood cell (RBC) transfusion dependent during their disease history,
thus determining iron overload and consequent organ damage.

MDS patients are frequently transfusion-dependent and iron overload can repre-
sent a significant complication due to iron toxicity on the liver, heart and the
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endocrine system. It was also demonstrated that iron over-
load has a detrimental effect on the hematopoietic bone
marrow, thus enhancing ineffective erythropoiesis and
favoring the appearance of genomic abnormalities, with
an increased risk of AML transformation.’

Several observations suggested that iron chelation ther-
apy may have a positive effect on MDS patients outcome
and on the basis of these observations a randomized trial
was conducted in order to clarify the role of iron chelation
therapy on low and intermediate-risk MDS patients.*

International guidelines also recommend consideration
of iron chelation therapy in high-risk MDS patients who
are candidates for allogeneic stem cell transplantation or in
high risk patients who respond to disease-modifying thera-
pies, such as hypomethylating agents,™° in order to mini-
mize the detrimental effect of iron overload.

Iron chelation therapy in MDS patients is indicated
until the patient becomes transfusion independent and/or
until normalization of parameters indicating iron overload.

Here we review data about iron overload and iron chela-
tion therapy in transfusion-dependent low and intermediate-
risk MDS patients. This work is mainly focused on the
clinical use of ICT in low, intermediate, and high risk
MBDS patients according to the available data from literature.

Iron Overload Mechanisms in MDS

Patients
Iron overload is a frequent finding in MDS patients’ and
several studies demonstrated its detrimental effect on over-
all and leukemia-free survival due to iron toxic effect on
several organs, like the liver, heart and endocrine glands.®
Chronic transfusion therapy is the most important risk
factor for iron overload, even if it was noticed that some
patients develop iron overload at an earlier stage of the
disease, even before receiving transfusions, thus suggest-
ing a dysregulation of iron homeostasis factors as a cause.”
Chronic transfusion regimen and ineffective erythropoiesis
are the main drivers of iron overload in MDS patients.
Several studies demonstrated that hepcidin, the small
hepatic peptide hormone able to regulate iron absorption
by binding to its receptor ferroportin, is downregulated in
hematologic disorders characterized by ineffective erythro-
first of all
thalassemia. A similar pathway is supposed to be involved

poiesis, in transfusion-dependent beta-
in iron overload in MDS patients.

Hepcidin action is mediated by its binding to ferro-
portin, that is highly expressed on duodenal enterocytes

and macrophages and that is internalized and degraded
after hepcidin binding, thus blocking iron absorption.
Hepcidin production by the liver is enhanced by
increased plasma and hepatic iron levels and by inflam-
mation, while it is downregulated in the case of ineffec-
tive erythropoiesis. It has been postulated that hepcidin
downregulation has a key role in the establishment of iron
overload in diseases characterized by enhanced ineffec-
tive erythropoiesis, such as MDS. Santini et al analyzed
serum hepcidin levels of 113 MDS patients and demon-
strated the lowest levels in refractory anemia with ring
sideroblasts (RARS) and the highest in refractory anemia
with excess blasts (RAEB) and in chronic myelomonocy-
tic anemia (CMML).'"® Notably, RARS patients are
known to have the highest levels of toxic non-
transferrin-bound iron.

When hepcidin is downregulated, intestinal iron
absorption and iron release by macrophages is enhanced,
resulting in iron overload.'' ' The excess of absorbed
iron is in part utilized for erythropoiesis, but the increased
number of erythroid precursors typical of MDS is not able
to fully utilize iron, which accumulates as non-transferrin-
bound iron (NTBI) and causes organ damage. Ultimately,
iron overload is maintained by hepcidin inhibition
mediated by enhanced bone marrow proliferation and
iron is inadequately used due to ineffective erythropoiesis
and defective red blood cell (RBC) maturation.

As stated by Santini et al, a diverse degree of hepcidin
downregulation has been recently described in some MDS
subtypes, in particular the lowest serum levels of hepcidin
were observed in patients with refractory anemia with ring
sideroblasts (MDS-RS) and refractory cytopenia with mul-
tilineage dysplasia and ring sideroblasts (MDS-MLD-RS).
Clinically, patients affected by MDS-MLD-RS are known
to develop iron overload even before being transfusion-
dependent and to have a pretransfusional hepcidin/ferritin
ratio significantly decreased, with hepcidin levels inappro-
priately low for the degree of iron loading (evaluated by
serum ferritin levels).'%** Moreover, MDS-MLD-RS sub-
type (according to the WHO 2008 classification), hall-
marked by the high prevalence of SF3B/ mutation and
bone marrow erythroid precursors with iron deposits in
their mitochondria (ring sideroblasts), are characterized by
a particularly high degree of ineffective erythropoiesis,
thus enhancing hepcidin inhibition.”>** Iron incorporation
within mitochondria prevents heme production, with con-
sequent hypoxia and enhances ineffective erythropoiesis
and hepcidin downregulation.”®
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Some genetic alterations have been associated with an
increased risk of developing iron overload in MDS
patients.?°

SF3B1 mutation is typical of MDS-RS and MDS-MLD
-RS and it is known to inhibit erythropoiesis by the dysre-
gulation of RNA splicing of the transcription factors 74AL/
and GATA1.*>” SF3BI mutation has a direct effect on iron
accumulation, as it is associated with splicing alterations
of some genes that regulate iron metabolism.”**’ Some
patients with MDS show TET2 mutation, which has been
correlated with the dysregulation of several genes involved
in iron metabolism.*”

The potential role of hemochromatosis gene mutations
on iron regulation have been investigated in MDS patients,
but no association with clinical outcomes could be
established.’

Besides ineffective erythropoiesis and hepcidin regula-
tion, transfusion therapy is the most important risk factor
for iron overload in MDS patients, but it is at the same
time a hallmark of supportive care in low and intermedi-
ate-1 risk MDS patients. Every unit of transfused blood
contains about 200 mg of iron, so patients who require
four RBC units per month will receive about 10 g iron
per year, whereas natural iron losses are only 1 to 2 mg
daily and the normal amount of body iron is 4
g. Therefore, given that iron overload can frequently
develop in MDS patients, iron chelation therapy can be
a useful tool to counteract this event and its harmful
consequences.

Toxic Effects of lron Overload
Iron overload may cause several toxic effects on different
organs.

Heart disease, in particular arrhythmias and heart fail-
ure, is one of the more common causes of nonhematologic

2
3233 who are,

morbidity and mortality in MDS patients
per se, more at risk of heart failure because of age and
anemia.

Pascal et al demonstrated that 17-27% of transfusion-
dependent MDS patients develop heart disease with T2*
magnetic resonance imaging-documented iron overload.**

Furthermore, there is some evidence that clonal hema-
topoiesis and the consequent inflammatory state,” > as
well as vascular impairment induced by NTBI and ROS
production predispose to atherosclerotic cardiovascular
disease.”® **

The role of iron chelation therapy in delaying cardiac

morbidity has been suggested by retrospective studies.**

The results of the only prospective study by Angelucci
et al confirmed that iron chelation therapy with deferasirox
is able to prolong significantly event free survival in
patients with low- to intermediate-1-risk MDS compared
to placebo.”*

Iron overload first becomes evident in the liver, that is
an iron storage organ, when hepatic stored iron is tenfold
increased compared to normal concentration (15-20 mg/g
dry weight vs normal: 2 mg/g dry weight).**** Liver iron
overload is present in about 80% of transfusion-dependent
MDS patients and correlates to fibrosis and liver dysfunc-
tion, which lead to decreased overall survival and dismal
prognosis. Iron chelation therapy can reduce the rate of
hepatic-related deaths in MDS patients*® and probably can
prevent cirrhosis.*’

MDS patients have an increased risk of infections com-
pared to the general population because of cytopenias, in
particular neutropenia and impairment of the immune func-
tion. Some studies show an increased incidence of bacterial,
viral and fungal infections and infection-related mortality in
transfusion-dependent MDS patients with signs of iron
overlaod,*® suggesting a role of iron overload, but the
exact mechanism is not fully understood (Figure 1). Two
main mechanisms are thought to be related to increased risk
of infections and iron overload: free unbound iron (NTBI)
can be used by pathogens for their growth and excess iron is
able to impair immune function.*’

Iron can impair the function of cellular immunity, in
particular it has a detrimental effect on macrophages,
neutrophils and lymphocytes and decreases the production
of cytokines and nitric oxide involved in the regulation of
the immune response.

There is some evidence that iron chelation therapy is
able to delay the occurrence of infections and to decrease
the incidence of infection-related mortality, but further

studies are needed to clarify this point.’%>°

Iron Chelation Therapy: Indications
in Low-risk MDS Patients

As previously discussed, iron overload can rapidly develop
in MDS patients and it is recognized to be toxic for several
organs and even for the bone marrow niche, thus favoring
ineffective erythropoiesis, accumulation of genomic altera-
tions and increased risk of AML transformation.”

So, iron chelation therapy appears to be an important
tool in MDS patients, in order to prevent or minimize the
detrimental effects of iron overload.
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Figure | Iron overload and its effects in myelodysplastic syndrome.

Patients who could benefit from iron chelation therapy
would be studied in order to demonstrate and evaluate the
degree of iron overload and organ damage prior to therapy
onset and during treatment. The diagnostic work-up
includes several analyses, in particular it is important to
establish the exact amount of the transfusion regimen and
to calculate the consequent iron intake.

Serum ferritin and transferrin saturation represent
important tools to evaluate iron overload and to monitor
its trend during therapy. Even in the absence of validated
data, a serum ferritin level above 1000 ng/mL is consid-
ered to be suggestive for iron overload, but it is recom-
mended to evaluate ferritin together with transferrin
saturation, as ferritin levels can be inappropriately high
in inflammatory states and in the presence of hepatocellu-
lar necrosis.’® Transferrin saturation levels above 60—70%
are correlated with free iron in plasma as non-transferrin-
bound iron (NTBI) and labile plasma iron (LPI),
a subcomponent of NTBI, that is a potent redox-active
form which causes the increase of intracellular radical
oxygen species (ROS) with a consequent intracellular

1

IRON OVERLOAD
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oxidative stress.’’ Currently, standard tests to evaluate
NTBI and LPI are not available for clinical practice.

The prospective EPIC study (evaluation of patients’
iron chelation with exjade) was conducted in order to
evaluate the possibility of using plasma markers other
than serum ferritin (SF) to assess iron overload in transfu-
sion-dependent thalassemia, sickle cell disease, and MDS.
The study concluded that transferrin saturation (TfSat) is
not a good marker of iron overload during chelation ther-
apy while transferrin levels or total iron binding capacity
(TIBC) or LPI could represent a valid tool for monitoring
patients, even if further studies are needed for conclusive
data.>®

The assessment of organ damage is possible by per-
forming magnetic resonance studies of the liver, heart and
pancreas and can be repeated during therapy to evaluate its
efficacy.

Based on these considerations, international guidelines
recommend to start iron chelation therapy in low-risk
MDS patients when one or more of these conditions are

present:s’sg’60
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- Transfusion dependency and at least 20 RBC units
transfused (currently, it is under discussion whether to start
chelators before the 20 transfused units based on the obser-
vation that oxidative stress may be present even earlier)®’

- Serum ferritin levels above 1000 ng/dL

- Life expectancy longer than 12 months

About discontinuation of chelators, current guidelines
recommend to go on with therapy as long as the transfu-
sional need is present.®?

Currently, two different iron chelators are available for
the treatment of iron overload in MDS patients: deferox-
amine and deferasirox. These agents differ in route and
timing of administration as well as side-effect profiles. We
will explain these drugs in more detail in the paragraph
“Iron chelation: options”.

Iron Chelation Therapy: Indications

in High-risk MDS Patients

High-risk MDS patients, according to IPSS, R-IPSS and
WPSS prognostic scores, account for about 20-30% of the
entire MDS population. After the introduction of disease-
modifying therapies such as hypomethylating drugs the
outcome among this cohort of patients improved
significantly®® and the impact of iron overload and iron
toxicity became evident, with a significant number of deaths
due to infectious complications and cardiac diseases.®*

An increasing number of patients can be considered as
candidates for iron chelation therapy, with the same indi-
cations regarding starting and discontinuation as low-risk
MDS, even if some patients will not receive chelation
therapy because of a short life expectancy or renal and/or
hepatic impairment.

Rose et al published a retrospective study on 51 inter-
mediate to very high risk, transfusion dependent, MDS
patients (according to R-IPSS prognostic score) treated
with deferasirox in association (71%) or not (29%) with
azacitidine. Patients who received deferasirox had
a significant decrease in serum ferritin and an improve-
ment in liver function and in one case a hematological
improvement was observed.®® The authors concluded that
the results of the study were comparable, in terms of safety
and efficacy, with those observed in lower-risk MDS.

Several studies showed that deferasirox treatment can
among high-risk MDS

. 6.66 . .. . .
patients®® and, more intriguingly, there is some evidence

reduce infection incidence
of a synergistic effect of deferasirox and hypomethylating

agents, since it was observed that iron overload and

consequent oxidative stress is able to enhance hyper-
methylation of important tumor suppressor genes.®’

On the basis of the abovementioned data, it could be
appropriate to propose iron chelation therapy to intermedi-
ate and high-risk MDS patients if they have the following
characteristics:

- Good performance status

- Age <65 years

- No significant comorbidities and adequate liver and
renal function

- Patients candidates to receive disease-modifying
therapies (hypomethylating agents and/or allogeneic stem
cell transplantation).

Iron Chelation Therapy: Indications
in MDS Patients Candidate for
Allogeneic Stem Cell

Transplantation
Allogeneic hematopoietic stem cell transplantation
(HSCT) is the only curative therapy for MDS patients,
but only a minority of fit patients can be considered for
this therapeutic option because of high risk of transplant-
related mortality and morbidity due to the advanced age of
most MDS patients.

Several studies confirmed that patients who have iron

9
T and

overload show an inferior outcome post HSC
a prospective, multicenter study (ALLIVE) demonstrated
a significant correlation between high levels of NTBI at base-
line and the incidence of non-relapse mortality and between
NTBI positivity and inferior overall survival (OS).”° It has
been observed that conditioning regimen itself can increase
NTBI levels and that NTBI/LPI levels drop after engraftment,
when iron can be utilized again by restored erythropoiesis.

Given the detrimental effect of high levels of NTBI on
transplant outcome, in terms of higher incidence of infec-
tions and poor engraftment, patients who are candidates
for HSCT should receive iron chelation therapy pre and
peritransplantation.”’-"

In 2019 Cremers et al showed that the reduction of iron
overload within six months after HSCT, and not prior to
HSCT, can improve relapse-free survival (90% in chelated

patients vs 56% in untreated patients).”

Iron Chelation Therapy: Options
Deferoxamine, the first approved iron chelator, is charac-
terized by limited use in MDS patients because it can be

administered only by intravenous, intramuscular, or
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subcutaneous injection and it has a very short half-life.
Therefore, to be effective it requires a prolonged daily
subcutaneous or intravenous infusion of 8—12 h. For this
reason the use of deferoxamine in MDS patients has been
limited and there are no randomized studies, that were
conducted only in beta-thalassemia patients.

Side effects are injection reactions and ocular and otic
toxicity.”*

Another iron chelator is deferiprone, which has a very
limited use in MDS patients because it can be responsible
for neutropenia as a major side effect.

The most widely used iron chelator in MDS patients is
deferasirox (DFX). DFX is an N-substituted bis-
hydroxyphenyl-triazole, a class of tridentate iron chelators
and it is able to bind ferric ions forming a soluble complex
with high binding affinity for iron in its trivalent form.”>
Preclinical and clinical studies demonstrated that DFX is
two to five times more effective than deferoxamine in
binding and excreting iron and that it is able to reduce
liver and cardiac iron burden.®' ®

Angelucci et al published the results of the only rando-
mized, placebo-controlled, study—the TELESTO study—
on the use of deferasirox in low and intermediate-1-risk
MDS patients.*

The authors demonstrated that patients receiving DFX
had a significantly longer median event free survival (EFS)
than patients receiving placebo (approximately one year),
even if they were unable to explain this result with
a specific improvement in one of the main organs affected
by iron overload.

Serum ferritin level monitoring seemed to be the most
suitable way to evaluate clinical benefit of DFX. The study
did not provide a conclusive answer about the observation
that DFX can induce hematological improvement.** On
the basis of the 2006 IWG criteria, hematological
improvement was observed in 27 of 121 (22.3%) defera-
sirox recipients vs 14 of 68 (20.6%) placebo recipients;
this analysis was performed excluding patients receiving
concomitant, potential erythroid-modifying treatments.

The study also confirmed the safety of DFX, increased
levels of serum creatinine being the most frequent adverse
event.

Some concerns about the TELESTO study have to be
reported. Even if the TELESTO trial had been designed as
a Phase 3 randomized study, slow enrollment and high
dropout forced investigators to downgrade it to Phase 2
trial providing only exploratory value of evidence regard-
ing outcomes. Also the issue of EFS benefit was put in

question,® since significant separation of EFS curves
occurred only after three years of therapy when the study
was profoundly affected by dropout and crossover between
the two groups.

Several studies demonstrated that DFX can induce
additional effects other than the decrease of serum ferritin
levels and tissue deposition of iron. These additional
effects are about overall survival, the risk of leukemia
transformation, and hematological improvement.

The effect of iron chelation therapy in MDS patients on
survival was shown by a number of retrospective studies
and by a meta-analysis that reported the results of eight
different studies involving 1562 patients: this meta-
analysis demonstrated a significant advantage in terms of
overall survival in chelated MDS patients vs nonchelated
patients, with a mean difference in median OS of 61.2
months.%% The results coming from a meta-analysis can be
controversial because authors could only utilize observa-
tional studies (no randomized trials were available) and
because some selection bias could have conditioned the
results (better prognosis in patients receiving ICT, differ-
ent drugs for chelation).

Leitch et al published a prospective trial which showed
a better survival in MDS patients receiving ICT indepen-
dently from age, R-IPSS score, comorbidities, and disease-
modifying therapies.®®

The IRON2 retrospective trial reported an increase in
OS (133 vs 105 months; p=0.009) and an increase in
cardiac event free survival (137 vs 90 months; p=0.004)
in MDS patients receiving ICT (mostly DFX, 72%) than
patients not treated with ICT.*’

The results of the previously mentioned TELESTO
study, further supported the significant effect of DFX on
EFS, reporting a median EFS of 1440 days in the chelated
patients vs 1091 days in patients not treated with DFX
(p=0.015).*

Preclinical studies suggested that ICT can reduce the
risk of leukemic evolution by decreasing the ROS produc-
tion and consequent genetic instability.*® A prospective
study published by Lyons et al confirmed the positive
effect of ICT, mostly with DFX, in reducing leukemic
evolution and increasing leukemia free survival (LFS) in
transfusion-dependent MDS patients.® In a cohort of 263
patients who received ICT the LFS was 40.6 months,
compared to 27.3 months in nonchelated patients.

Several studies showed that a significant percentage of
MDS patients treated only with DFX obtained an improve-
ment of peripheral cytopenia that could be defined as
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a hematological improvement according to the interna-
tional working group response criteria.”

In the EPIC study (evaluation of patients’ iron chela-
tion with exjade) 10 to 20% of patients receiving DFX
obtained a significant erythroid response.”’ Angelucci et al
published the results of the study conducted by the Gruppo
Italiano Malattie Ematologiche dell’adulto (GIMEMA)
about the use of deferasirox in transfusion-dependent,
lower-risk MDS patients: besides the reduction in serum
ferritin of more than 36% following 12 months of therapy,
a significant proportion of patients (11%) obtained transfu-
sion independence.’?

The multicenter trial by Nolte et al showed an hema-
tological improvement in 18% of lower risk MDS patients
receiving deferasirox, platelet response being the more
frequent one (30%) and erythroid response the less fre-
quent (6%).”

In the study by List et al 51 (28%) of 173 patients
obtained hematological improvement according to interna-
tional working group 2006 criteria.”* Similar results came
from two Italian registry data, the Roman Myelodysplasia
Group (GROM) and the Basilicata Registry: among 118
transfusion-dependent MDS patients receiving DFX,
17.6% obtained an hematological improvement in the ery-
throid serie, 5.9% in platelets and 7.1 in neutrophils.”

Breccia et al published their data about 40 MDS
patients who received deferasirox outside of clinical trials:
efficacy in serum ferritin reduction and safety were con-
firmed even in association with other therapies (such as
azacitidine); moreover, four patients had a reduction of
transfusion requirement and a mean increase in Hb levels
of 2 g/dL.%®

The abovementioned data were consistent with results
studies, published by
Gattermann et al. Treatment with deferasirox proved to

from Extend and EXjange

be effective in serum ferritin levels reduction in chelation-
naive (p=0.0002) and prechelated patients (p=0.06).”

The main studies on the use of deferasirox in low-risk
MDS patients are summarized in Table 1.

The biologic reason for this result is controversial, but
the two main mechanisms that can explain the possibility
of obtaining a hematological improvement with ICT are
the reduction in ROS production and NFk-B pathway
inhibition.

ICT protects from iron overload and from its detrimen-
tal effects, first of all oxidative stress that may damage
nucleic acids, proteins and lipids. Rachmilewitz et al
showed a decrease of ROS in red blood cells (RBC)

after three months of chelation therapy with deferasirox
in a cohort of 15 low-risk MDS patients.”® Chan et al
established a correlation between serum ferritin levels
and ROS in CD34" cells in MDS patients.”” These obser-
vations suggest a role of ICT in reducing oxidative stress
by decreasing ferritin levels and a possible positive effect
on hematopoiesis.

In the USO3 trial 9.4% of MDS patients treated with
deferasirox obtained an hematological improvement and in
this cohort of patients a normalization of LPI values was
seen after chelation therapy, this further suggesting a link
between oxidative stress and peripheral cytopenias.'?

The second pathway that could explain the role of ICT
in the improvement of cytopenias is the reduction of NF-
kB activity. NF-kB is a transcription factor involved in
myelopoiesis and its role in the pathogenesis of MDS is
fully described'®'%* as well as the efficacy of NF-kB
inhibitors on leukemic cells. NF-kB pathway is activated
by ROS, which are increased in transfusion-dependent
MDS patients with iron overload.

Messa et al demonstrated that deferasirox, but not the
other commercially available iron chelators, acts as
a selective inhibitor of NF-kB in leukemic cells in vitro.
The study suggests that deferasirox is able to inhibit NF-
kB action independently from iron sequestering, but the
exact cellular target is still unknown.'®

These data pave the way to the use of iron chelation
therapy in MDS patients not only for the treatment of
secondary hemosiderosis, but also as a target therapy
against malignant clones, in association with other
therapies.

Conclusions

In the last few years multiple reviews have been published
on the topic, so it is worth giving a perspective about the
latest findings in the current review.

It is well known that the prognosis of patients with
MDS is related both to the biological characteristics of the
disease and, especially for lower-risk MDS, to age and
comorbidities. It is also important to note that prognosis
can be negatively affected by several factors, such as the
severity of cytopenias and iron overload induced by red
blood cell transfusions. The excess of iron not only is
responsible for organ damage, but it is able to induce
genomic instability and to modify the hematopoietic
niche, favoring progression to acute leukemia.

Iron overload can be effectively treated with iron che-
lation therapy and, in particular with deferasirox, the use
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Table | Principal Studies on Deferasirox in Low-risk MDS Patients

Author Study Type Patients N | Dosage Ferritin at Ferritin at p Adverse | Erythroid
(Year) (mgl/kg/ | Baseline ng/ 12th Month Events Response
Day) mL ng/mL (%)
(Median) (Median)

Gattermann Phase llIb prospective 341 10-30 2730 1904 0.002 Gl, skin 22.6
(2010) EPIC®" multicenter openlabel rash

single-arm
Angelucci Prospective, open-label, 152 10-20 1966 1475 <0.0001 Gl, renal 15.5
(2014) single-arm, multicenter
GIMEMA trial
MDS0306”
Nolte Open-label, single arm, 50 20-30 2447 1685 0.01 Gl, renal, 11.0
(2013)% multicenter trial skin rash
List (2009)- Phase Il, open-label 176 20 2771 2210 <0.001 Gl, renal 15.0
Us03'®
Maurillo Retrospective 118 10-20 1773 1300 <0.001 Gl, renal 19.0
(2015)*®
Breccia Single-institution 40 10-30 2878 1400 <0.001 Gl, skin 10.0
(2012)* experience rash
Gattermann Prospective, |-year, 123 10-20 2679 2000 0.0002 Gl, renal, NR
(2012)- noninterventional, skin rash
EXTEND?? observational,

multicentre
Gattermann Prospective, |-year, non- 44 10-30 2442 2077 0.06 Gl, renal, NR
(2012)- interventional, skin rash
EXJANGE”’ observational,

multicenter

of which is recommended by international guidelines in
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lower-risk MDS patients, after the demonstration that it
can significantly prolong event free survival and most
likely also overall survival.

The observation that a number of MDS patients can
obtain an improvement of peripheral cytopenias during
therapy with deferasirox put increasing interest on this
treatment and probably paved the way to new studies, in
order to confirm this data. Further studies are also
needed to evaluate and clarify the biological basis of
hematological improvement induced by ICT in MDS
patients.
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