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Table 3. Iron parameters at baseline and after 1 year 
of treatment with deferasirox, by underlying anemia 
(from reference 27)

Parameter Base line End of study

Mean ± SD LIC, mg Fe/g dw

TM 22.1 ± 12.6 (n= 311) 17.1 ± 12.5 (n= 310)

MDS 14.8 ± 10.5 (n= 15) 11.9 ± 8.3 (n= 16)

SCD 14.4 ± 8.2 (n= 13) 12.4 ± 10.1 (n= 18)

Mean ± SD LPI, µ mol /l

TM 1.25 ± 2.33 (n= 472) 0.59 ± 1.54 (n= 818)

MDS 0.53 ± 0.62 (n= 221) 0.14 ± 0.32 (n= 147)

SCD 0.11 ± 0.54 (n= 55) 0.10 ± 0.21 (n= 46)

Table 4. Iron chelators available for the management of iron overload secondary to chronic transfusions

Agent Approval Administration & daily dose Adverse events

Deferoxamine
(Desferal©)

Chronic iron overload due to 
transfusion-dependent anemia 

Continuous iv or sc 
administration, up to 50 mg /kg/d 
over 8-24h, 4-7d/week 

Allergic reactions, hepatotoxicity, 
pain at the site of injection

Deferasirox
(Jadenu©)

Chronic iron overload due to 
transfusion or non-transfusion 
dependent anemia 

Oral administration, 14 to 28 mg/
kg/d, once daily 

Gastrointestinal events, increased 
creatinine, allergic reactions 

Deferiprone
(Defferiprox©)

In association with deferoxamine 
or deferasirox when intensive 
iron chelation is needed. 

Oral administration, 75 to 100 
mg/kg/d, 3 doses daily 

Gastrointestinal side effects, 
agranulocytosis, arthritis, 
hepatotoxicity

Measurement of NTBI and LPI  
(=labile plasma iron) 

LPI represents the most toxic component of NTBI and 
is an active redox factor. It penetrates cellular membranes 
and destroys cells and tissues by the production of ROS. It 
was demonstrated that LPI has a significant relation with 
LIC and it provides a supplementary indication of treatment 
response by iron chelators as this is shown in the next Table 3. 

For the time being there is no standardized method 
for the quantification of serum non-transferrin bound 
iron and labile plasma iron, in iron overload patients. We 
quote here the comments of the 2nd international round 
robin for the quantification of NTBI & LPI published in 
Haematologica:29 “Absolute levels differed considerably 
between assays and were lower for LPI than for NTBI. 
Four assays also reported negative values. Assays were 
reproducible with high between-sample and low within-
sample variation. Assays correlated and correlations were 

highest within the group of NTBI assays and within that of 
LPI assays. Increased transferrin saturation but not ferritin, 
was a good indicator of the presence of forms of circulating 
NTBI. The possibility of using NTBI & LPI measures as 
clinical indicators of overt iron overload and/or of treatment 
efficacy would largely depend on the rigorous validation 
and standardization of assays”.

Chelators used in the clinical practice
In the following Table 4 we give some characteristics 

of the three approved chelators actually used in clinical 
practice.10,28

Improvement of anemia in certain forms of MDS  
with ineffective erythropoiesis and in patients 
with thalassemia intermedia by using drugs  
with anti GDF11 effect: inhibition  
of the TGFβ pathway

Increased concentrations of the ligands of the super-
family TGFβ including GDF11 are linked with ineffective 
erythropoiesis in some cases of MDS. 

Luspatercept and Sotatercept, are hybrid molecules, 
representing fusion proteins, composed of the extracellular 
domain of the receptor IIA of human activin and the Fc 
part of IgG1. They are competitors of activins and of bone 
morphogenetic proteins blocking thus the transduction 
of signal via the SMAD pathway.30,31 

Their stimulatory activity of erythropoiesis was found 
in women treated by Sotatercept for osteoporosis.32,33 
The following Figure 10 illustrates how inhibition of the 
TGF-β family member GDF11stimulates the last phase of 
erythropoiesis. It offers also a Model of crosstalk between 
erythropoiesis and iron metabolism.2

Phase 2 studies in patients with lower-risk myelod-
ysplastic syndromes as well as in thalassemia intermedia 
patients have already shown the effectiveness of these 




