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Background and objectives. Many patients with chronic anaemia require blood transfusions

as part of their treatment regimen. As a result, iron overload will inevitably develop if not
adequately managed by iron chelation therapy. There are many guidelines relating to transfusion
and chelation practices for patients with transfusion-dependent anaemia; however, there is a lack of
information on how treatment practices differ around the world. The objective of this manuscript
is to highlight key features of current transfusion and chelation management, including similarities
and differences across various anaemias and between geographical regions worldwide.

Materials and methods. Data collected at study entry to the multicentre Evaluation of
Patients' Iron Chelation with Exjade (EPIC) study, which recruited 1,744 patients with a variety
of transfusion-dependent anaemias across 23 countries from three geographic regions, were
assessed. These analyses compared transfusion and chelation treatment prior to the start of
study treatment, together with iron burden assessed at study entry by serum ferritin, liver iron
concentration and labile plasma iron levels.

Results and conclusions. Data show that transfusion and iron chelation practices differ
between anaemias and between geographical regions; this may be linked to availability and
accessibility of transfusion and chelation therapy, patients' compliance, physicians' attitudes, costs
and use of treatment guidelines. Approximately 60% of these transfusion-dependent patients were
severely iron overloaded with a serum ferritin level over 2,500 ng/mL, indicating that the risks
of iron burden may have been underestimated and current iron chelation therapy, if considered,

may not have been adequate to control iron burden.
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Introduction

Blood transfusion therapy is the cornerstone of
management of many patients with chronic anaemias
from hereditary to acquired conditions. Indeed,
regular transfusions are the standard of care for the
treatment of -thalassaemia major (TM). For sickle
cell disease (SCD), transfusions provide effective
treatment and prevention of many complications,
including a decreased risk of stroke'?, and for
myelodysplastic syndromes (MDS), transfusions
are an integral part of supportive care’. However,
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iron overload is an inevitable serious complication
of chronic blood transfusions and can lead to
significant morbidity and mortality if left untreated*”.
Iron overload necessitates iron chelation therapy
for patients with transfusion-requiring anaemias,
including TM, severe thalassaemia intermedia
(TD such as HbE/B-thalassaemia, SCD, inherited
and acquired bone marrow dysfunction from
congenital dyserythropoietic anaemia, Diamond-
Blackfan anaemia, aplastic anaemia (AA), MDS
and others. Although these disorders can be grouped



together as "transfusion-dependent”, it is important
to note that the clinical onset of anaemia, the level
of haemoglobin reduction and related severity and
transfusion requirements remain widely variable
across diseases. There are several management practice
guidelines available for these disorders, which include
recommendations on transfusion and iron chelation
treatment regimens®'4. However, current "real-world"
practice approaches within these populations of patients
may not reflect the ideal treatment circumstances
that can occur in leading Western medical centres.
Moreover, such information has not been widely
compared across geographical regions.

The multicentre Evaluation of Patients' Iron
Chelation with Exjade (EPIC) study was the
first prospective study to demonstrate that fixed
starting doses of deferasirox, based on ongoing
iron intake from blood transfusions, with dose
titrations according to serum ferritin trends and
safety markers, could provide effective chelation as
assessed by reduced serum ferritin levels'®. The study
was conducted across 23 countries and recruited
1,744 patients with various transfusion-dependent
anaemias. Data collected at study entry therefore
provide a substantial dataset from which an insight
can be gained into actual transfusion and chelation
treatment practices across anaemias and geographical
regions. It is of interest to explore the extent to which
guidelines and recommendations for transfusion and
iron chelation management of transfusion-dependent
anaemias have been adopted throughout the world.
Different local issues on treatment accessibility and
limitations might vary across geographical regions
and may play significant roles in actual management
and practices. Any future recommendations for
adapting guidelines to local treatment approaches
should take these regional issues into account.

The objective of this descriptive assessment
is to highlight key features of transfusion and
chelation management, comparing and contrasting
these features across various transfusion-dependent
anaemias and geographical regions.

Materials and methods
Patients' recruitment into the EPIC study

A detailed overview of the design and methodology
of the EPIC study (clinicaltrials.gov identifier:
NCTO00171821) has been published previously's.

Briefly, key inclusion criteria included patients (aged
>2 years) with transfusional iron overload as shown
by a serum ferritin level of >1,000 ng/mL or <1,000
ng/mL but with a history of multiple transfusions (>20
transfusions or 100 mL/kg of red blood cells) and R2
magnetic resonance imaging (MRI)-confirmed liver
iron concentration (LIC) >2 mg of Fe/g dry weight
(dw). Underlying anaemia was reported as per the
investigator's clinical knowledge. Patients with a
life expectancy of <1 year were excluded from the
study. Patients previously receiving deferiprone
(DFP) discontinued treatment at least 28 days before
entering the study (washout period) but could switch
to deferoxamine (DFO) during this time. Patients were
permitted DFO until 1 day immediately prior to study
entry. Patients (or parents/guardians) provided written,
informed consent before entering the study. The study
was conducted in accordance with Good Clinical
Practice guidelines and the Declaration of Helsinki.

Assessments

In this assessment, the patients' characteristics at
enrolment were reported according to the following
underlying anaemias - TM, TI, MDS, SCD and
AA - and geographical regions - Europe (Austria,
Belgium, Denmark, France, Germany, Greece,
Italy, The Netherlands, Spain, Switzerland and
United Kingdom), Middle East/Africa (Egypt,
Israel, Lebanon, South Africa and Turkey) and
Asia-Pacific (Australia, China, Hong Kong, Malaysia,
South Korea, Taiwan and Thailand). Serum ferritin
levels at study entry were taken as the average of the
available measurements (1 or 2 depending on chelation
history) within 28 days prior to the start of study drug
treatment with deferasirox.

Patients enrolled at centres with appropriate MRI
scanners/expertise were invited to participate in a
MRI substudy assessing LIC, for which separate
informed consent forms were provided. R2 scans
were performed using FerriScan (Resonance Health,
Perth, Australia) according to standardised procedures.
The magnetic resonance scanners were calibrated
according to the providers' specification, and accuracy
was verified by a central laboratory (Inner Vision
Biometrics, a subsidiary of Resonance Health, Perth,
Australia). Axial images of the liver were acquired
at all imaging sites, and all raw image data were
transmitted electronically to a central laboratory for
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analysis using a previously described technique'®.
Labile plasma iron (LPI) levels at study entry
were analysed at a central laboratory according
to a previously described method, using an assay
that measures iron-specific redox cycling capacity
in the presence of low ascorbate concentrations!’.
Levels were compared against a normal LPI level of
<0.4 umol/L'®, Haemoglobin levels at study entry were
measured locally at the investigational sites in addition
to the assessment carried out by the central laboratory.

Statistical analyses

For descriptive measures of normally distributed
variables the meanzstandard deviation (SD) are
presented. Qualitative data are presented as numbers
(n) and % fractions.

Results
Patients' characterisation

Patients were enrolled into the EPIC study
between April 2005 and May 2007. Overall, 1,744
patients were enrolled, of whom 1,558 are included
in the analyses presented here (Table I); patients with
other rare anaemias (predominantly red cell aplasia
and haemolytic anaemias), and malignant diseases
were not included in these analyses because of the low
numbers of patients divided by geographical region.
The characteristics of the patients at study entry,
divided by underlying anaemia and geographical
region, are shown in Table L.

The patients' mean age at enrolment was
consistently lower in the Middle East/Africa region
across all anaemias, apart from that of patients with
MDS; the patients' mean age was generally highest in
Europe for all anaemias apart from SCD, for which
it was higher in the Asia-Pacific region, although the
number of patients was small (n=4). The proportion
of patients with a history of hepatitis B and/or C was
generally higher in Europe than in the Asia-Pacific
and the Middle East/Africa regions.

Overall, patients with TM (35.5%), transfusion-
dependent TI (33.3%) and SCD (27.5%) had a
higher incidence of splenectomy than patients with
MDS (3.8%) and AA (0%). However, this practice
varied between different geographical regions; for
example 45.8% of patients with TM in the Middle
East/Africa region were splenectomised compared
with 35.9% and 29.3% of patients with TM in
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Europe and the Asia-Pacific region, respectively.
Furthermore, a higher proportion of patients with
transfusion-dependent TI were splenectomised in
Europe (81.0%) and a higher proportion with SCD
were splenectomised in the Middle East/Africa region
(45.0%) compared with other regions (Table I).

Transfusion history

The transfusion history of patients, divided by type
of anaemia and geographical region, is shown in Figure
1 and Table II. Figure 1 illustrates the percentage of
the patients' lifetime receiving transfusions; Table 11
presents the mean number of transfusion sessions and
blood volume administered in the year prior to study
entry (data for SCD patients are not given as some
patients received exchange transfusions).

The proportion of the patients' lifetime on
transfusion therapy varied according to the type
of anaemia they had, although the trend across all
geographical regions was similar (Figure 1). Patients
with TM received transfusion therapy for most of
their lifetime (~90%), which was consistent across
geographical regions. Patients with SCD also received
transfusion therapy for a considerable proportion
of their lifetime (~60%); however, this proportion
was considerably higher in the Middle East/Africa
region (~80%) than in Europe and the Asia-Pacific
region (~50% and ~35%, respectively). An early age
of diagnosis and the established benefit of early and
regular transfusion for patients with TM and SCD
may be reasons for the large proportion of these
patients' lifetime on transfusion; this trend may also
be linked to the higher frequency of patients reported
to have a history of hepatitis B and/or C (27.5% and
23.8%, respectively) in these groups (Table I).

Transfusion-dependent patients with TI enrolled
in EPIC had received transfusion therapy for a larger
proportion of their lifetime in the Asia-Pacific region
than in Europe; this may be partially because patients
with the more severe phenotype HbE/B-thalassaecmia
are most prevalent in the Asia-Pacific region. However,
their transfusion load was lower than that of TM patients
across different regions. The proportion of lifetime
receiving transfusions for patients with MDS was very
low compared with that of patients with other types of
anaemia, and was similar across geographical regions.

The mean number of transfusions in the year
prior to study entry in TM patients was lower in



Table I - Characteristics of the patients included in these analyses at the time of these enrolment into the EPIC study.

Characteristic All regions Europe Middle East/Africa Asia-Pacific
(n=1558) (n=680) (n=275) (n=603)
Number of patients
™ 937 281 240 416
TI 84 21 7 56
MDS 341 293 3 45
AA 116 29 5 82
SCD 80 56 20 4
Mean age (range), years
™ 18.4 (2-72) 24.9 (2-72) 14.5 (2-43) 16.2 (2-65)
TI 19.2 (4-70) 34.7 (5-70) 12.4 (4-28) 14.3 (4-45)
MDS 67.9 (11-89) 68.8 (11-89) 62.7 (33-78) 62.4 (18-86)
AA 33.3(2-79) 36.1(2-79) 18.2 (3-42) 33.2 (7-67)
SCD 23.9 (4-60) 26.9 (9-51) 12.7 (4-41) 36.5 (22-60)
Male:female, n (% male)
™ 450:487 (48) 126:155 (45) 124:116 (52) 200:216 (48)
TI 46:38 (55) 15:6 (71) 2:5(29) 29:27 (52)
MDS 204:137 (60) 178:115 (61) 2:1(67) 24:21 (53)
AA 67:49 (58) 16:13 (55) 2:3 (40) 49:33 (60)
SCD 39:41 (49) 26:30 (46) 9:11 (45) 4:0 (100)
Race (Caucasian:Oriental:Other), n
™ 441:452:44 234:9:38 168:69:3 39:374:3
TI 26:54:4 18:1:2 6:1:0 2:52:2
MDS 309:30:2 290:1:2 0:3:0 19:26:0
AA 32:80:4 29:0:0 0:1:4 3:79:0
SCD 18:15:47 8:2:46 7:13:0 3:0:1
History of hepatitis B and/or C, n (%)
™ 258 (27.5) 122 (43.4) 59 (24.6) 77 (18.5)
TI 8(9.5) 3(14.3) 1(14.3) 4(7.1)
MDS 11(3.2) 10 (3.4) 0(0) 1(2.2)
AA 8(6.9) 2(6.9) 0(0) 6(7.3)
SCD 19 (23.8) 12 (21.4) 6(30.0) 1(25.0)
Splenectomy, n (%)
™ 333 (35.5) 101 (35.9) 110 (45.8) 122 (29.3)
TI 28 (33.3) 17 (81.0) 2(28.6) 9(16.1)
MDS 13 (3.8) 10 (3.4) 0(0) 3(6.7)
AA 0(0) 0(0) 0(0) 0(0)
SCD 22 (27.5) 13 (23.2) 9 (45.0) 0(0)
Legend

TM: thalassaemia major; TI: thalassaemia intermedia; MDS: myelodysplastic syndromes; AA: aplastic anaemia; SCD: sickle cell disease.

those from the Asia-Pacific region than in those from
other regions, although the mean volume of blood
transfused was higher in the Asia-Pacific region
for patients with TM and TI than in other regions
(Table II). This suggests different standards relating
to the volume of blood contained in each unit
provided in the Asia-Pacific region compared with
other parts of the world.

Chelation history

Whether patients received chelation therapy
prior to entry into the EPIC study for this analysis
is shown in Figure 2. The lightest grey sections
represent the proportion of patients who were
chelation-naive, the other shaded sections show the
type of chelator given to those patients who were
receiving chelation therapy.
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Figure 1 - Mean proportion of lifetime on transfusion therapy* for patients enrolled in the EPIC study included in these
analyses.
*Determined by the number of years the subject had already received transfusion therapy divided by age at screening; regular or
intermittent transfusions were not differentiated in the protocol.
Data from Taiwan were excluded because of inadequate data recording as a result of patients being referred to investigator sites for
enrolment in the study.

Table II - Transfusion history in the year prior to entry into the EPIC study for patients included in these analyses.

All regions Europe Middle East/Africa Asia-Pacific
Mean + SD number of transfusion sessions in the year prior to study entry, n
™ 17.5+8.8 22.7+10.6 15.848.3 14.9+5.5
(n=935) (n=279) (n=240) (n=416)
TI 13.5+7.1 12.5+11.6 10.9+4.5 14.2+5.2
(n=82) (n=19) (n=7) (n=56)
MDS 24.3+17.7 25.7+18.3 12.0£0.0 16.0+10.2
(n=335) (n=288) (n=2) (n=45)
AA 12.5+13.0 18.0+20.7 12.0+£7.4 10.7+8.8
(n=114) (n=28) (n=5) (n=81)
Mean + SD volume blood transfused in the year prior to study entry, mL/kg
™ 189.8+139.3 190.9+210.3 141.4+76.9 217.2497.2
(n=917) (n=263) (n=240) (n=414)
TI 155.4+87.0 63.2+73.5 97.2+56.6 190.7+68.1
(n=80) (n=17) (n=7) (n=56)
MDS 116.4+123.1 117.5+£128.2 83.8+25.3 111.3+93.2
(n=302) (n=255) (n=2) (n=45)
AA 115.8+179.4 129.6+138.1 113.6+35.7 111.4+£196.4
(n=112) (n=26) (n=5) (n=81)

Legend: numbers in brackets are the total numbers of patients with the specific diagnosis within the geographical region.
Data for SCD patients are not given in this table as some patients received exchange transfusions.

Monotherapy with DFO was the most widely = Middle East/Africaregions than in the Asia-Pacific region,
used prior iron chelation therapy; other therapies, where there may have been limited access to DFP during
including DFP monotherapy, and DFO + DFP therapy thelastdecade. When DFP was prescribed, this appears to
(both therapies received either as monotherapy or in  have been rarely as monotherapy and far more commonly
combination), were more common in Europe and the in combination with DFO across all types of anaemia.

Blood Transfus 2013; 11: 108-22 DOI 10.2450/2012.0012-12
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Overall, as expected for diseases in which chelation
therapy is more clinically established, the proportion
of previously chelated patients was higher among TM
and T1 patients than among those with other anaemias.
Of patients with MDS and AA, 48.4% and 68.1%
respectively, were chelation-naive despite having
significant iron overload. In general, chelation-naive
patients were more common in the Asia-Pacific region
than in the other regions. Only one patient (aged 2
years; 0.4%) with TM in Europe (overall mean age
24.9 years [n=281]) was chelation-naive, compared
with 5.4% of patients in the Middle East/Africa region
(overall mean age 14.5 years [n=240]; chelation-
naive mean age 5.5 years [n=13]) and 12.5% in the
Asia-Pacific region (overall mean age 16.2 years
[n=416]; chelation-naive mean age 6.8 years [n=52]).

Among previously chelated patients, the
proportion of their lifetime receiving this therapy is
shown in Figure 3A. Overall, as expected, across all
regions the proportion of lifetime receiving chelation
therapy (Figure 3A) was smaller than the proportions
receiving transfusion therapy (Figure 1). Across all
regions, the mean difference between the proportion of
lifetime receiving transfusions and chelation therapy
was greatest amongst TM patients (32.8%; AA=8.8%,
MDS=2.6%, SCD=20.4% and TI=20.5%). This
indicates that TM patients, despite heavy transfusion
regimens, are waiting a considerable period before

iron chelation therapy is initiated. For TM patients,
the proportion of lifetime receiving chelation therapy
was 55.5% in the Asia-Pacific region compared with
>60% in the other regions (Figure 3A). Plots of the
percentage of lifetime receiving transfusion vs the
percentage of lifetime receiving chelation therapy for
TM patients confirm that, compared with European
patients, there are more patients in the Asia-Pacific
region who spend less of their lifetime receiving
chelation therapy (more patients are clustered in the
top left quadrant: low % lifetime on chelation, high
% lifetime on transfusion; Figure 3B).

Another difference is in SCD patients in the Middle
East/Africa region, where although the number of
patients was small (n=20), the proportion of lifetime
receiving transfusion was high at 82% but the proportion
of lifetime receiving chelation therapy was only 37%.

Iron burden

To allow a comparison of the iron burden of these
patients, levels of serum ferritin, LIC, haemoglobin
and LPI at study entry are shown in Figures 4, 5 and 6.

The overall median serum ferritin level was above
2,500 ng/mL across all regions. Levels were highest
in the Asia-Pacific region, with levels substantially
above 2,500 ng/mL in patients with all types of
anaemia (Figure 4). The median serum ferritin levels
were below 2,500 ng/mL for patients with TM and T1
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Figure 2 - Prior chelation therapy of patients enrolled in the EPIC study included in these analyses.
*One MDS patient in Europe was classified as receiving "other" chelation therapy.
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Figure 3A - Mean proportion of lifetime on chelation therapy* for patients enrolled in the EPIC study included in these

analyses.

*Determined by the number of years the subject had already received chelation therapy divided by age at screening;
regular or intermittent transfusions were not differentiated in the protocol.
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thalassaemia intermedia.

Data from Taiwan were excluded due to inadequate data recording as a result of patients being referred to investigator sites for

enrolment in the study.
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Transfusion and iron chelation practice

in Europe, and for patients with TI, MDS and AA in  and geographical region. A substantial proportion of
the Middle East/Africa region; however, the numbers  patients across anaemias and regions (25.3-39.3%)
of patients with the latter underlying anaemias were  had a serum ferritin level of >4,000 ng/mL; patients
low in the Middle East/Africa region. within this serum ferritin level category were

Figure 4 shows the median serum ferritin  particularly common in the Asia-Pacific region across
levels, while Figure 5 shows serum ferritin levels all anaemias (31.1-53.6%; Figure 5). The number
categorised by range for each underlying anaemia of TM patients in the >4,000 ng/mL category was
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Figure 4 - Serum ferritin levels at study entry of patients enrolled in the EPIC study included in these analyses.
Dashed line represents a serum ferritin level threshold of 2,500 ng/mL.
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Dashed line represents a LPI level threshold of 0.4 pmol/L.

also greater in the Middle East/Africa region than
in Europe.

In addition to serum ferritin values at study entry,
LIC data were available from a subset of patients
enrolled in the EPIC trial (n=334, Figure 5). Overall,
mean LIC was >15 mg Fe/g dw across all regions
(Figure 6). With the exception of the AA patient from
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the Asia-Pacific region, the mean LIC was >7 mg
Fe/g dw across all regions and across all underlying
types of anemia. The overall pattern of LIC across
anaemias and regions reflects that seen for serum
ferritin values, with LIC generally being highest across
most anaemias in the Asia-Pacific region.

LPI data were available for 763 patients (49%).
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Overall, mean LPI level was above 0.4 pmol/L'® in
patients with TM and MDS (Figure 7). In the Middle
East/Africa region, mean LPI levels in patients with
TM was considerably higher than in patients with TM
from other regions. Patients with SCD and TI had
the lowest LPI levels, which were within the normal
range across all regions. As previously noted, patients
with AA also tended to have low LPI levels'.

Discussion

The large population of patients with various types
of transfusion-dependent anaemia recruited into the
multinational EPIC study has provided a unique
opportunity to compare transfusion and chelation
practices, in addition to iron burden, across various
anaemias and geographical regions.

Irrespectively of the underlying anaemia, one of
the most important observations is that serum ferritin
levels were >2,500 ng/mL in a large proportion of
patients (~60%); a threshold known to be associated
with negative outcomes®. Although patients with TM
had received prior chelation for a larger proportion of
their lives than patients with other anaemias, this did
not translate into reduced overall serum ferritin levels,
possibly due to sub-optimal chelation regimens with
respect to their higher transfusional iron intake; this
could be related to under-dosing or compliance issues
with previous, primarily DFO, chelation therapy?'.
Mean LIC was also above 15 mg Fe/g dw in all regions,
a value associated with increased hepatic and extra-
hepatic risk including cardiac disease and early death**>.

Transfusion-dependent patients with "TI" in this
study had received transfusions for a considerable
proportion of their lifetime and had a relatively
heavy transfusion burden. This reflects the relatively
imprecise use of the term "TI". Many patients with
milder B-thalassaemia genotypes (such as HbE/[3-
thalassaemia) start life independent of transfusions
but later become transfusion-dependent. Such
patients may continue to be classified as TI despite
receiving treatment more typical of TM. It may be
more reasonable in the future for clinicians to classify
these as "thalassaemia major" or "severe TI1" patients
based on their current transfusion schedule.

The proportion of lifetime receiving transfusions
in patients with MDS was comparatively small. This
may be expected given the advanced age of patients
when diagnosed with these conditions; the mean

age (67.9 years) of MDS patients reported here was
higher than that of the other anaemias. Nevertheless,
patients with MDS were heavily iron overloaded,
demonstrating how quickly iron overload can develop
and the possible impact of increased gastrointestinal
absorption due to ineffective erythropoiesis. Patients
with AA also received transfusion therapy for a
smaller proportion of their lifetime than patients
with other types of anaemia, with a relatively light
transfusion burden; however, overall serum ferritin
levels still exceeded 2,500 ng/mL.

Transfusion-dependent patients with SCD had
been receiving transfusion therapy for approximately
60% of their lifetime, and whether receiving
transfusions or exchange transfusions, were heavily
iron-overloaded. Elevated iron levels in SCD patients
highlights how iron overload can also be a cumulative
process that can develop over many years.

A relatively small proportion of patients with
MDS and AA had received prior chelation therapy,
suggesting that the risks of iron overload and possible
need for iron chelation therapy continue to be
underestimated. In these disorders, other cytopenias
such as thrombocytopenia and neutropenia are
prevalent beside anaemia and reticulocytopenia, which
also demand transfusion. At the time of enrolment,
DFO was the only other chelator approved for use
in MDS and AA patients; however patients with
thrombocytopenia may be prohibited from undergoing
regular subcutaneous infusions with DFO because of
possible local bleeding. For patients with anaemias
related to bone marrow disorders, the availability of
deferasirox provides clinicians with an option that
might allow for better management of iron overload.

Regional differences in transfusion and chelation
practices

Variations in transfusion and chelation practices
between geographical regions noted here are likely
to reflect variations in regional treatment practices,
access to treatment, cost/patient reimbursement and
treatment guidelines.

Europe

The percentage of TM patients with a history of
hepatitis B and/or C was higher in Europe than in
other regions. TM patients in Europe were generally
older (mean 24.9 years) than in other regions (Middle
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East/Africa: 14.5 years; Asia-Pacific: 16.2 years) and,
therefore, may have been at greater risk of receiving
infected blood products over these additional ~10
years; more recent coverage of vaccinations and
rigorous blood donor screening implemented in
the last decade in the Asia-Pacific region may have
contributed to the lower rate of hepatitis in these
patients. Among all the regions, the number of
transfusion sessions for TM patients in the year prior to
study entry was highest in Europe; the volume of blood
transfused in Europe was higher than in the Middle
East/Africa region but slightly lower than in the Asia-
Pacific region. This may be explained by logistical
factors, whereby physicians in Asia might provide
more blood per session and extend the period between
transfusion sessions. The proportion of lifetime that
TM patients had received transfusions was similar in
all regions. Serum ferritin levels and LIC in patients
with TM were, however, lower in European patients, a
result that may reflect that these patients had received
chelation treatment for a larger proportion of their
lifetime than had patients in the Asia-Pacific region,
for example. Indeed the accessibility or awareness of
the need for effective iron chelation therapy in Europe
may be higher than in other regions.

European patients with MDS received more
transfusions in the year prior to study entry than
did patients in other regions, perhaps reflecting
the current practice of initiating transfusions at a
higher median threshold of haemoglobin (8-10 g/dL
compared with 6-9 g/dL in the Asia-Pacific region)?.

Middle East/Africa

The large percentage of TM patients from the
Middle East/Africa region with high overall serum
ferritin mirrors the high baseline levels (3,356 ng/mL
[n=237]) for Middle Eastern patients seen in another
deferasirox study (ESCALATOR).*

Raised LPI appears predominantly in highly
transfused patients such as those with TM; the LPI in
patients with TM from this region was considerably
higher than that in patients from other regions. This
was possibly indicative of inadequate prior chelation
regimens since the proportions of lifetime that TM
patients in the Middle East/Africa regions received
transfusion and chelation therapy (~90% and ~60%
of lifetime, respectively) were similar to those in
other regions. Suboptimal prior chelation therapy may
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be partially attributed to logistic reasons, in that in
many countries in the Middle East iron chelators are
not provided free of charge or are not available on a
sustainable basis. A subset of TM patients from the
ESCALATOR trial also showed high baseline LPI
(0.98 umol/L), despite the patients having received
prior DFO and DFP therapy?; this finding is further
indicative of inadequate prior chelation regimens.

The proportion of lifetime receiving transfusion
therapy in patients with SCD was considerably higher
in the Middle East/Africa region while the proportion
of lifetime receiving chelation therapy was similar to
that in other regions (although the numbers of patients
were small), which contributed to iron overload in
these patients (Figures 1,3A, 3B, 4, 5). Age may have
affected this finding, as 10 of the 20 SCD patients in
the Middle East/Africa region were aged 6-12 years,
whereas in Europe the majority of the SCD patients
(42/56) were aged 16-50 years.

Asia-Pacific

Compared with patients in Europe, a larger
proportion of patients in the Asia-Pacific region had
serum ferritin levels over 4,000 ng/mL. Patients
with TM in this region had a similar proportion of
lifetime on transfusion therapy to those in Europe
but the proportion of lifetime on chelation therapy
in TM patients was lower (48.9%; mean age 16.2
years versus 63.6%; mean age 24.9 years), which is
likely to have contributed to the high serum ferritin
levels. The high proportion of patients with serum
ferritin levels >4,000 ng/mL from the Asia-Pacific
region may have influenced the overall serum ferritin
levels of patients with TM enrolled in the EPIC study,
which was higher than that seen in other deferasirox
trials not recruiting from the Asia-Pacific region (e.g.,
Cappellini et al. 2006, median serum ferritin: 2,143
ng/mL [n=586])%. High serum ferritin in paediatric
patients from Thailand has previously been reported
with approximately 40% of B-thalassaemia patients
having serum ferritin levels >2,500 ng/mL?".

In Taiwan, transfusion therapy is usually given
every 2-4 weeks with the aim of maintaining
haemoglobin levels >10 g/dL?%; the Thalassemia
International Federation recommend levels of
>9-10.5 g/dL'2. This practice may increase transfusion
requirements and, therefore, the rate of iron loading!.
However, it is important to note that a greater number



of patients with TM and T1 in the Asia-Pacific region
were not adequately chelated, with a considerable
proportion being chelation-naive. In Thailand, many
children have severe thalassaemia and are under-treated,
with pre-transfusion haemoglobin below 7 g/dL, but
very few receive adequate chelation therapy?’.

In the Asia-Pacific region, serum ferritin levels
in patients with MDS, unlike the levels in patients
with other diagnoses, were not considerably higher
than in Europe. This may be linked to the more
restrictive way MDS patients are transfused in this
region compared to other regions, supported by a
lower number of transfusions in the year prior to study
entry in this region compared with Europe (Table II).

In the last 10 years, only a few Asia-Pacific
countries (e.g., Taiwan, Australia and Hong Kong)
have been providing free DFO for their patients.
Before 2007, iron chelation therapy was not included
in Thailand's healthcare reimbursement programme;
as a result more than half of patients with TM and TI
were under-dosed with DFO (<40 mg/kg/day). There
was a similar situation in other countries, including
Malaysia and China. However, despite some patients
having more access to a standard dose of DFO, difficult
administration and frequent injection site reactions have
been disadvantageous and have restricted the regular use
of DFO; this has caused significant poor compliance in
the Asia-Pacific region among patients with TM and TI?%.

In this region, where the incidence of AA is
higher than in Western countries®, patients generally
received transfusion therapy for less of their lifetime
and a lower number of transfusions than patients in
Europe and the Middle East/Africa region. However,
iron overload was still evident, and there were a
high number of chelation-naive patients. These data
support recent findings that many patients with AA
had iron overload but iron chelation with DFO was
not actively administered until complications related
to iron overload had appeared’. Poor compliance to
DFO once administered may also contribute to iron-
overload in this population.

Comparison of treatment practices and guidelines

In light of the data reported here, it is interesting
to report on the many guidelines for transfusions
and iron chelation therapy. For patients with TM,
the Thalassemia International Federation'? and
Italian Society of Haematology practice guidelines®
recommend iron chelation therapy for patients who

have had 10-20 transfusions or have a serum ferritin
level of >1,000 ng/mL. In practice, this requires the
introduction of chelation therapy within 2 years of
commencing regular transfusions. The difference
between the proportion of lifetime receiving
transfusion and chelation for TM patients (32.8%)
reported here implies that TM patients are often
waiting a longer period than recommended before
initiating chelation therapy. In addition, if these
guidelines were followed worldwide, all patients with
TM recruited into the EPIC study should have been
receiving chelation therapy, whereas many were not.

Many MDS treatment guidelines recommend
transfusions as supportive care. Additionally, most
guidelines recommend iron chelation therapy
in patients with MDS who have lower risk, are
transfusion-dependent, have a serum ferritin level
>1,000 ng/mL"102331 (>2.500 ng/mL according to
NCCN guidelines!'®) and have a life expectancy of
at least 1 year®?'. This assessment shows that the
treatment guidelines are not widely adhered to as a high
proportion of patients with MDS were chelation-naive.
This may partially be explained by the ongoing debate
over the benefit of iron chelation therapy in MDS given
the advanced age of these patients and their relatively
short life expectancy, which may limit the extent to
which iron chelation therapy is used in many cases.

For patients with SCD, National Institutes of Health'4
and UK!" guidelines recommend that iron chelation
therapy is given to patients with >20 transfusions in their
lifetime or a LIC >7 mg Fe/g dw. Similarly, in the UK
AA guidelines’, iron chelation therapy is recommended
if serum ferritin levels are >1,000 ng/mL. Nevertheless,
a considerable proportion of patients with SCD and AA
enrolled into the EPIC study were chelation-naive. Thus,
although guidelines exist for many anaemias worldwide,
they are not fully adhered to.

Limitations and conclusions

There are several limitations to these analyses.
Participating centres in the EPIC trial may not
necessarily provide a good representation of
actual practice; participating physicians may have
preferentially included patients with relatively high
serum ferritin levels, potentially selecting patients
who had compliance issues with prior iron chelation
therapy. Most of the centres in developing countries
were affiliated with medical schools or university
hospitals where a higher standard of care may be
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expected compared with that of general hospitals.
In addition, patient demographics at study entry
were not comparable between regions, confounding
geographical comparisons for clinical practice.

Patients with SCD recruited into the EPIC study
in particular may not be representative of "typical"
SCD patients as they had received transfusions for
a considerable proportion of their lifetime. It is also
important to note that patients with TI recruited into
the EPIC study do not necessarily reflect a "typical" T1
population as, in order to meet the enrolment criteria
for the trial, they were regularly transfused. As there are
currently no standard guidelines for the management
of TI, further study into the treatment practices in
this important disorder are warranted. Revisiting the
international standard on criteria and definition of
thalassaemia diagnosis and severity grading may also
be warranted, particularly in the Asia-Pacific region
where most patients with TT were enrolled.

Other limitations include that data are generalised
to geographical regions with some regions being
represented by only a few countries, such as those in
the Middle East. Country-specific treatment practices
may differ, particularly within the highly diverse Asia-
Pacific and Middle East/Africa regions, and these
analyses do not capture this. Even within Europe,
countries have different approaches to drug funding,
which may lead to variations in the management of
transfusional iron overload that are overlooked in this
study. There are small numbers of patients per region for
some anaemias such as AA, MDS and SCD; these data
should be interpreted with caution as treatment practices
may reflect the attitude of only a few physicians and
centres. Age, pre-transfusion haemoglobin levels and
weight are also confounding factors.

Overall, these analyses indicate that transfusion and
iron chelation practices differ between geographical
regions, possibly linked to regional variations in
specific disease characteristics (severity, transfusion
requirement), treatment practices (e.g., haemoglobin
level at which transfusion is initiated), availability
and accessibility of transfusion and chelation therapy,
patients' compliance, physicians' attitudes and adherence
to treatment guidelines. It is clear that a considerable
proportion of transfusion-dependent patients with
various types of anaemia are severely iron overloaded
with a serum ferritin level over 2,500 ng/mL, indicating
that previous approaches to iron chelation therapy may
not be optimal. Increased clinical awareness of iron
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overload and chelation therapy among clinicians and
patients with various anaemias are warranted to improve
standards of clinical practice worldwide. Improvements
in clinical practice will also be dependent on healthcare
policy makers providing access to chelation therapy,
particularly in developing countries.
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