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Independent impact of iron overload and transfusion 
dependency on survival in patients with MDS
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Gattermann N, Rachmilewitz EA. Ann Hematol. 2011;90:1-10.



Iron-related complications overlap with 
age-related clinical problems

Gattermann N.  Int J Hematol. 2018 Jan;107(1):55-63





Iron chelation algorithm for MDS

SF > 1,000 µg/L or >20 RBC

Yes

Yes

Yes

Yes

Transfusion-dependent anaemia?

Has a life expectancy ≥ 1 year?

Start iron chelation therapy**

Low-risk MDS*

Candidate for HSCT?

Bennett JM, et al. Am J Hematol. 2008;83:858-61.
Gattermann N. Int J Hematol. 2008;88:24-9.

*Includes IPSS Low and Int-1.
**Duration: as needed to maintain serum ferritin < 1,000 μg/L.



Indication to start chelation
» Bulky iron accumulation (serum ferritin / number of 

transfusions)

» Life expectancy



Iron chelation therapy in patients with low- to intermediate-risk myelodysplastic 
syndrome: A systematic review and meta-analysis

Br J Haematol, Volume: 197, Issue: 1, Pages: e9-e11, First published: 19 December 2021, DOI: (10.1111/bjh.17998) 



Study N Design Survival Non-chelated 
patients Chelated patients P value

Leitch 2008 36 Retrospective Median overall OS 40 mo Not reached 0.003

4-year survival rate 43% 64% 0.003

Rose 2010 97 Prospective follow-up Median OS from diagnosis 53 mo 124 mo <0.0003

Median OS with adequate 
vs weak chelation

NA 124 vs 85 mo <0.001

Neukirchen 2012a 188 Matched pair analysis Median OS 49 mo 75 mo 0.002

Neukirchen 2012b 417 Retrospective, registry Median time to death in 
transfusion-dependent patients

30 mo 67 mo NR

Komrokji 2011 97 Retrospective Median OS 34 mo 59 mo 0.013

Delforge 2012 186 Retrospective Median OS in Low/Int-1 37 mo 126 mo <0.001

Zeidan 2012 4226 Retrospective, registry Median survival 47 wk 110 wk 0.003

HR for 27‒52 wks on DFX 1 0.77 NR

HR for ≥53 wks on DFX 1 0.34 NR

de Witte 2012 1000 Prospective, registry Adjusted HR 1 0.51 (0.19–1.32) NS

Delforge 2014 127 Retrospective follow-up Median OS 3.1 yrs 10.2 yrs <0.001

Remacha 2015 263 Retrospective Median OS Not reached 153 mo <0.001

Langemeijer 2016 195/573 Registry Adjusted HR 1.3 (0.95–1.7) 1 0.01

Lyons 2017 599 Prospective, registry Median OS from diagnosis 47.8 mo All 86.3 mo
ICT >6 mo 98.7 mo

<0.0001

Leitch 2018 239 Prospective, registry Median OS from transfusion 
dependence

2.1 yrs 5.2 yrs <0.0001

Studies demonstrating a survival benefit  of chelation therapy 

» DFX, deferasirox; ICT, iron chelation therapy; mo, months; NR, not reported; NS, not significant; yrs, years



Ann Intern Med. 2020;172:513-522 

A 36.4% risk reduction 
in EFS was observed in 

the deferasirox arm 
compared with 

the placebo arm (HR: 
0.636; 

95% CI: 0.42, 0.96; 
nominal P=0.015)
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PRESENT FUTURE
• ferritin, transferrin 

saturation
• blood transfusion intake,
• MRI

• NTBI, LPI/LCI , 
• ROS (peroxides, 

superoxide, 
peroxides/superoxide 
ratio)

• Reduced glutathione 
(GSH)

• Lipid peroxidases (MDA)
• Hepcidin, GDF 11 e 15
• Erythroferrone, 
• 8-OHdG and OGG1 

activity

Iron overload detection: new prospective



de Swart L. Haematologica. 2017 Nov 9

https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Swart%20L%5bAuthor%5d&cauthor=true&cauthor_uid=29122992
https://www.ncbi.nlm.nih.gov/pubmed/29122992


Labile plasma iron levels predict survival in patients with lower-risk Myelodysplastic syndromes

de Swart L. Haematologica. 2017 Nov 9

https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Swart%20L%5bAuthor%5d&cauthor=true&cauthor_uid=29122992
https://www.ncbi.nlm.nih.gov/pubmed/29122992


M. Hoeks et all,  Leukemia 2020

Toxic iron species in lower-risk myelodysplastic syndrome patients: course of disease and effects on outcome

• LPI was positively correlated TSAT  
LPI values increased exponentially
at TSAT values above 80%.

• MDA levels were within the 
reference range in the non RS-TI 
group and above the upper limit of 
the reference range in all other
subgroups with the highest levels
in the RS-TD group

• RS-MDS have the highest levels for 
markers that reflect iron toxicity. 

• LPI levels above the LLOD are 
associated with inferior overall
and progression-free survival, 
irrespective of transfusion status.



Chan et al. BMC Cancer (2021) 21:509 

The effects of secondary iron overload and iron chelation on a radiation-induced acute 
myeloid leukemia mouse model
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