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Deferasirox in the management of iron-overload in patients
with myelofibrosis: a multicentre study from the Rete
Ematologica Lombarda (IRON-M study)

Myelofibrosis (MF) is a clonal myeloproliferative neoplasm
with a high prevalence of transfusion-dependent (TD) anae-
mia, which may lead to iron overload (IOL) (Tefferi et al,
2012). At present, very few data are available on the role of
iron chelation therapy (ICT) with deferasirox (DFX) in MF
(Elli et al, 2014; Latagliata et al, 2015). In this study, we
assessed the efficacy of DEX, in terms of iron chelation
response (ICR), haematological improvement (HI), impact
on survival and leukaemic evolution, on 45 consecutive MF
patients fulfilling the inclusion criteria (Data S1).

The study (IRON-M) was developed within the Rete Ema-
tologica Lombarda, a network of Haematology units in Lom-
bardia, and approved by each Institutional Review Board.
Demographics features at start of DFX (baseline) and the
methods for the assessment of IOL are available in Table SI
and Data S1, respectively.

Patients received DFX after a median MF duration of
26-8 months [interquartile range (IQR) 2-6-208-7] with a
TD latency of 12-5 months (IQR 1-2-146-1). The median
starting dose of DFX was 10 mg/kg/day (IQR 6-25-25-4).
At Dbaseline, 18 patients (40%) were cytoreduction-naive
and 27 (60%) on therapy (hydroxycarbamide in 12, ruxoli-
tinib in 14 and other therapy in 1). Forty-one of 45
(91-1%) were evaluable for DFX
(>3 months of treatment). Regarding chelation efficacy,
ICR was defined as a stable ferritin level below 1000 pg/l
or a stable reduction exceeding 50% of the baseline. After
a median DFX-exposure of 17-2 months (IQR 3-59-5), 12
patients (29-3%) obtained ICR.

patients response
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The principal variables at baseline according to ICR are
reported in Table I. Patients who obtained ICR had
significantly lower ferritin values (1390 pg/l vs. 2000 pg/l,
P =0-0018), lower transfusion burden of red blood cells
(RBC) units pre-ICT (16 vs. 31 units transfused; P = 0-032)
and lower exposure to TD pre-ICT (8:7 months vs.
16-7 months, P = 0-04), when compared to those who did not.

As expected, ICR patients showed a progressive significant
reduction of ferritin levels at 6, 12 and 18 months, with
respect to baseline values (Fig S1).

The International Working Group criteria (Cheson et al,
2006) were applied to assess HI during ICT (Data S2). Ery-
throid response (ER) was defined as complete (CR: achieve-
ment of transfusion independency), partial (PR: reduction in
the transfusion requirement and/or increase of haemoglobin
levels) or no response (NR). ER was achieved in 18/41
patients (43-9%) with seven (17%) obtaining CR, 11 (26:8%)
PR and 23 (56:1%) NR. Achieving ICR predicted ER: 11
(91-7%) patients with ICR obtained CR or PR compared to
7 (24-1%) without ICR (P < 0-001).

After a median follow-up of 52-8 months (IQR 14-4—
267-2) from MF diagnosis, 17 (41-5%) patients had died,
eight of them following leukaemic evolution or disease pro-
gression. For survival analysis, a landmark analysis including
patients alive at 6 months of DFX therapy was performed
(Data S3). At 2 years, survival from DFX initiation was
100% in patients with ICR and 70% in those without [haz-
ard ratio (HR) 0-7, 95% confidence interval (CI): 46-5—
84-8%; P = 0-007, Fig 1A]. The rate of leukaemic evolution
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Table I. Clinical and laboratory variables at baseline, according to iron chelation response (ICR) to deferasirox (n = 41)

Variable Non-responders (1 = 29) Responders (n = 12) P-value
Median age (years) 714 752 0-752
Gender (M/F), n (%) 18/11 (62:1%/37-9%) 7/5 (58:3%/41-7) 0-823
Myelofibrosis, n (%)
Primary 20 (69) 7 (58:3) 0-514
Secondary 9 (31) 5 (41-7)
Driver mutations, n (%)
JAK2 V617F 24 (82:8) 11 (91-7) 0-511
CALR 3 (10-3) 0 (0)
MPL 0 (0) 0 (0)
Triple-negative 2 (69) 1(83)
DIPSS, 1 (%)
Low/intermediate-1 3 (10-3) 0 (0) 0-383
High/intermediate-2 26 (89-7) 12 (100)
Median ferritin level (pg/1) 2000 1390 0-0018
Median full blood count
Hb (g/l) 86 87 0-501
WBC (x10°/1) 85 7-6 0-641
PLT (x10%/1) 119 84 0-685
Number of RBC units/patient received (median) 31 16 0-032
Median starting dose of DEX (mg/kg/day) 10 10-5 0-374
Median time from diagnosis to baseline (months) 317 172 0-160
Median time from transfusion start to baseline (months) 167 87 0-04
Median time of DFX exposure (months) 11-2 18-1 0-228
Median ferritin level (ug/l) after ICT start
at 6 months 2145 1099 0-0016
at 12 months 2236 906-5 0-0008
at 18 months 2853 867 0-0006
at 24 months 2963 1221 0-021

Significant P-values are shown in bold.

DFX, deferasirox; DIPSS, Dynamic International Prognostic Scoring System; F, female; Hb, haemoglobin; M, male; PLT, platelet count; RBC, red

blood cell; WBC, white blood cell count.

or disease progression was higher in patients without ICR
than in those with ICR (1-5 vs. 0-6 events/person-year) with
a significantly different 2-year leukaemia-free-survival (LFS)
between two groups (81-6% vs. 100%, HR 0-81, 95% CI:
57-4-92-8%; P = 0-039, Fig 1B). This difference in terms of
LES at 2 years was even more evident in patients with any
ER as compared those with NR (P = 0-024).

Of 45 patients evaluable for toxicity, 20 (44-4%) experi-
enced extra-haematological adverse events (Table SII). Over-
all, a dose reduction/temporary discontinuation related to
drug toxicity was reported in 17 (37-7%); however only 11
(24-4%) patients completely discontinued ICT because of
grade > 2 toxicity.

Our preliminary data open new insights regarding the bene-
fit of DFX in MF patients with TD anaemia. Several emerging
lines of evidence indicated that DFX can improve haematopoi-
esis, however, these data come from single case descriptions
(Di Tucci et al, 2007; Piro et al, 2018) or small retrospective
studies (Elli et al, 2014; Latagliata et al, 2015). DFX, probably
independently of its iron-chelating property but through the
interference on its reactive oxygen species (ROS) signalling
activation, may influence key factors involved in self-renewal/

el24

differentiation of haematopoietic stem cells (HSC; Zhang et al,
2015). It is known from recent studies that ROS balance may
determine the destiny of stem cells; exceedingly high ROS
levels, as may occur during chronic inflammation or IOL, can
promote stem cell exhaustion and subsequent apoptosis. Inad-
equate ROS homeostasis resulting in oxidative stress and
genetic instability in HSC and myeloid progenitors, could
explain the role of “bone marrow iron toxicity” in the clonal
evolution phenomenon (Zhang et al, 2015; Isidori et al, 2018).
DFX is a potent nuclear factor-«B inhibitor, and it acts by
reducing oxidative stress that can be linked to an anti-prolifer-
ative effect (Pilo & Angelucci, 2018).

The benefit on survival and LFS we found in patients who
obtained ICR parallels the biological observation of a poten-
tial correlation between an efficient chelation with DFX and
a reduction in oxidative stress and genetic instability in HSC
and myeloid progenitors (Isidori et al, 2018).

As this is a retrospective study, we cannot definitively
exclude an impact of the patient’s disease characteristics
on best outcomes of ICR group. However, we found that
the distribution of the Dynamic International Prognostic
Scoring System risk categories, as well as the mutational
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Fig 1. (A) Simon and Makuch 6-month-landmark overall survival
estimates according to iron chelation response (ICR) to deferasirox
(comparison at 2 years P = 0-007). (B) Simon and Makuch 6-
month-landmark leukaemia-free survival estimates according to ICR
to deferasirox (comparison at 2 years P = 0-039).

status in patients responding or not responding to DFX,
was similar. In addition, our results suggest that starting
DEX early in disease evolution is of benefit for patients: in
fact, patients who started ICT with lower baseline ferritin
level or lower transfusion burden were more likely to
respond.

In conclusion, the present multicentre study reported a
large retrospective analysis of DFX in the management of
IOL in MF. We showed that DFX treatment is feasible and
effective in the MF setting.

© 2019 British Society for Haematology and John Wiley & Sons Ltd
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Further controlled prospective trials are required to confirm
a positive impact of ICT with DFX on outcome of disease.
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Fig S1. Median ferritin levels during iron chelation ther-
apy (ICT) according to iron chelation response (ICR).

Table SI. Clinical and laboratory features of patients at
baseline of iron chelation therapy (ICT) (n = 45).
Table SII. Treatment-related toxicity.

Data S1. Inclusion criteria and methods for the assess-
ment of IOL at baseline and during iron chelation therapy
(ICT).

Data S2. Erythroid response to DEX.

Data S3. Statistical analysis.
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Characterisation of a new clinical presentation of chronic lym-

phocytic leukaemia: symptomatic bronchial involvement, a

study from the FILO group

Patients with chronic lymphocytic leukaemia (CLL) fre-
quently present with pulmonary injuries (Khanijo et al,
2017), such as infections that include bacterial and pneumo-
cystis pneumonia or invasive aspergillosis (Henn et al, 2014).
Lungs may also be the site of leukaemic pulmonary infiltra-
tion — an extra-nodal development of the disease — in the
pulmonary parenchyma (Hill er al, 2012; Carmier et al,
2013). Although a few cases of symptomatic bronchial
involvement (SBi) associated with CLL (CLL SBi) have been
reported, they were mostly from the pre-rituximab era
(Chernoff et al, 1984; Palosaari & Colby, 1986; Desjardins
et al, 1990; Maw et al, 2015). To date, SBi has not been
studied with use of recent diagnostic assays, such as high-

e126

resolution computed tomography (HRCT) scans of the chest
and molecular biology. The present study aimed to further
characterise CLL SBi, to better manage these cases.

We collected data retrospectively from 19 CLL patients
who presented with SBi at several centres of the French Inno-
vative Leukaemia Organization (FILO). The diagnosis of CLL
SBi was confirmed by clinical, radiological, pathological
(based on histopathological analysis of bronchial biopsies)
and functional (based on tests of pulmonary function) data.
In particular, we systematically excluded diagnoses of viral,
bacterial or fungal infection. Patients with unexplained and
persistent bronchial symptomatology first received appropri-
ate antibiotics treatment (such as amoxicillin/clavulanic acid);
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