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the optimal chelation strategies remain 

and cardiac T2* MRI. We also compared the adverse events with the use of 
these three agents.

receive either DFO (40–50 mg/kg/day subcutaneously), DFP (75 mg/kg/day per os), or DFX (20–40 mg/kg/day per 
os). Serum ferritin level, LIC, cardiac T2* MRI, and adverse events were assessed. Statistical analyses 

ANOVA) and chi-square tests.

The 

the iron deposition profiles
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the reduced 

or absent production of beta globin chains, which are 

essential components of hemoglobin. This genetic 

disorder results from mutations that affect the β
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, a

, 

after 

with growth 

retardation affect of patients overall (rising to 

30-47% in those over 10 years), often linked to delayed 

puberty, while hypogonadism prevails (78% in patients 

>10 years). Additional disorders include hypothyroidism 

(21%), diabetes (9.3%), and hypoparathyroidism (4%), 

with multi

 years of age, underscoring the systemic impact 

of iron overload and age-related disease progression.

management in thalassemia major. The primary 

goals of chelation therapy include maintaining safe 

levels of body iron by balancing iron intake from 

transfusions with iron excretion, removing excess iron 

once overload has occurred, and providing emergency 

therapy for acute complications

for a 

minimum of 5 days per week.

,

s. Common side effects include 

gastrointestinal disturbances, skin rashes, and renal 

impairment.

the optimal strategies tailored to individual patient 

profiles. Additionally, there remains a need for robust 

data on how pharmacokinetic properties, such as dosing 

convenience and iron-binding capacity, translate into 

clinical effectiveness across distinct iron overload 

markers. This randomized controlled trial addresses 

these gaps by directly comparing all three therapies

their safety 

profiles.

was conducted at a tertiary care center specializing in 

thalassemia care. The institutional review board 

approved the study

≥ 12 years 
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the 

, and the incidence of adverse events. 

Serum ferritin levels were measured using an 

electrochemiluminescence immunoassay (Roche 

Diagnostics, Cobas e601; calibration traceable to WHO 

International Standard 94/572). Inter-assay coefficient of 

variation was 4.2–6.8%, 

at the end of the 

study.

The 

the LIC and cardiac 

T2* MRI were analyzed using repeated-measures 

d test. 

the key outcome measures 

, but were significantly lower in the DFX group 

(2100 ± 700 ng/mL) the DFO (2500 ± 750 

ng/mL) and DFP (2400 ± 800 ng/mL) ). 

Similarly, LIC showed the greatest reduction in the DFX 

group (8.5 ± 2.5 mg/g dry weight), with a statistically 

significant difference among the groups (P = 0.01). 

 Cardiac T2* MRI values improved across all groups, but 

the highest increase was observed in the DFP group (22.0 

± 5.5 

d significant differences in the efficacy of 

https://www.apicareonline.com/index.php/APIC


 

www.apicareonline.com 570 Open access attribution (CC BY-NC 4.0)  

which allow

which 

allow

that 

demonstrat

’s

have 

demonstrated DFP's unique ability of DFP to penetrate 

myocardial cells and chelate intracellular iron at 

concentrations 3-fold higher than plasma levels, 

explaining its beneficial effects on cardiac T2* MRI.  

This 

although previous trials have documented this 

risk at rates of 0.5-1.5 cases per 100 patient-years.

that personalized chelation strategies should 

consider organ-specific iron deposition patterns.

of age and patients with renal impairment, where 

oral 

were reported. These findings support the use of 

personalized iron chelation strategies based on 

 of each patient. 

the clinical 

6. Data availability 

The numerical data generated during this research are 
available from the authors. 

7. Conflict of interest 

All authors declare that there was no conflict of interest. 

8. Funding 

The study utilized the hospital resources only, and no external 
or industry funding was involved. 

9. Ethical considerations 

The institutional ethical review board of the College of 
Medicine, University of Babylon, Babylon, Iraq; approved the 
study, and written informed consent was obtained from all 
participants or their legal guardians.  

10. Authors’ contribution  

Both authors took equal part in the concept, planning, and 
conduct of the study, and the literature search and manuscript 
preparation. Both authors approved the final dradt. 

1. Meri MA, Al-Hakeem AH, Al-Abeadi RS. An overview 

on thalassemia: A review article. Med Sci J Adv Res. 

2022;3(1):26-32. DOI: 10.46966/msjar.v3i1.36  

2. Angastiniotis M, Lobitz S. Thalassemias: an overview. Int 

J Neonatal Screen. 2019;5(1):16. [PubMed] DOI: 

10.3390/ijns5010016  

3. Mishra AK, Tiwari A. Iron overload in Beta thalassaemia 

major and intermedia patients. Maedica. 2013;8(4):328-

32. [PubMed] 

4. Taher AT, Saliba AN. Iron overload in thalassemia: 

different organs at different rates. Hematology Am Soc 

Hematol Educ Program. 2017;2017(1):265-71. [PubMed] 

DOI: 10.1182/asheducation-2017.1.265  

https://www.apicareonline.com/index.php/APIC
https://doi.org/10.46966/msjar.v3i1.36
https://pubmed.ncbi.nlm.nih.gov/33072976/
https://doi.org/10.3390/ijns5010016
https://pubmed.ncbi.nlm.nih.gov/24790662/
https://pubmed.ncbi.nlm.nih.gov/29222265/
https://doi.org/10.1182/asheducation-2017.1.265


 

www.apicareonline.com 571 Open access attribution (CC BY-NC 4.0)  

5. He LN, Chen W, Yang Y, Xie YJ, Xiong ZY, Chen DY, 

et al. Elevated Prevalence of Abnormal Glucose 

Metabolism and Other Endocrine Disorders in Patients 

with β‐Thalassemia Major: A Meta‐Analysis. Biomed Res 

Int. 2019;2019:6573497. [PubMed] DOI: 

10.1155/2019/6573497  

6. Mahmoud RA, Khodeary A, Farhan MS. Detection of 

endocrine disorders in young children with multi-

transfused thalassemia major. Ital J Pediatr. 2021;47:165. 

[PubMed] DOI: 10.1186/s13052-021-01116-2  

7. Porter J, Kattamis A, Cappellini MD. Iron chelation. In: 

2021 Guidelines: For the Management of Transfusion 

Dependent Thalassaemia (TDT). 4th ed. Thalassaemia 

International Federation; 2023. Available from: 

https://[PubMed].ncbi.nlm.nih.gov/38683909/ 

8. Taher AT, Cappellini MD. How I manage medical 

complications of β-thalassemia in adults. Blood. 

2018;132(17):1781-91. [PubMed] DOI: 10.1182/blood-

2018-06-818187  

9. Jones G, Goswami SK, Kang H, Choi HS, Kim J. 

Combating iron overload: a case for deferoxamine-based 

nanochelators. Nanomedicine. 2020;15(13):1341-56. 

[PubMed] DOI: 10.2217/nnm-2020-0038  

10. Pepe A, Meloni A, Capra M, Cianciulli P, Prossomariti L, 

Malaventura C, et al. Deferasirox, deferiprone and 

desferrioxamine treatment in thalassemia major patients: 

cardiac iron and function comparison determined by 

quantitative magnetic resonance imaging. Haematologica. 

2011;96(1):41-7. [PubMed] DOI: 

10.3324/haematol.2009.019042  

11. Entezari S, Haghi SM, Norouzkhani N, Sahebnazar B, 

Vosoughian F, Akbarzadeh D, et al. Iron chelators in 

treatment of iron overload. J Toxicol. 

2022;2022:4911205. [PubMed] DOI: 

10.1155/2022/4911205  

12. Piolatto A, Berchialla P, Allegra S, De Francia S, Ferrero 

GB, Piga A, et al. Pharmacological and clinical evaluation 

of deferasirox formulations for treatment tailoring. Sci 

Rep. 2021;11(1):12581. [PubMed] DOI: 10.1038/s41598-

021-91983-w  

13. Tanous O, Azulay Y, Halevy R, Dujovny T, Swartz N, 

Colodner R, et al. Renal function in β-thalassemia major 

patients treated with two different iron-chelation regimes. 

BMC Nephrol. 2021;22:1-11. [PubMed] DOI: 

10.1186/s12882-021-02630-5  

14. Kwiatkowski JL, Sheth S, Kattamis A, Bianchi F, Tricta 

F, Fradette C, et al. Efficacy and Safety of Combination 

Therapy with Oral Iron Chelators Deferiprone and 

Deferasirox in Patients with β-Thalassemia Major: A 

Systematic Literature Review. Blood. 2024;144:5268. 

DOI: 10.1182/blood-2024-207562   

15. Taher AT, Porter JB, Viprakasit V, Kattamis A, 

Chuncharunee S, Sutcharitchan P, et al. Deferasirox 

Significantly Reduces Liver Iron Concentration In Non-

Transfusion-Dependent Thalassemia Patients with Iron 

Overload: Results From the 1-Year Randomized, Double-

Blind, Placebo-Controlled Phase II THALASSA Study. 

Blood. 2011;118(21):902. DOI: 

10.1182/blood.V118.21.902.902 

16. Aydinok Y, Kattamis A, Cappellini MD, El-Beshlawy A, 

Origa R, Elalfy M, et al. Effects of deferasirox-

deferoxamine on myocardial and liver iron in patients 

with severe transfusional iron overload. Blood. 

2015;125(25):3868-77. [PubMed] DOI: 10.1182/blood-

2014-07-586677  

17. Premawardhena A, Perera C, Wijethilaka MN, 

Wanasinghe SK, Rajakaruna R, Samarasinghe R, et al. 

Efficacy and safety of deferoxamine, deferasirox and 

deferiprone triple iron chelator combination therapy for 

transfusion-dependent β-thalassaemia with very high iron 

overload: a protocol for randomised controlled clinical 

trial. BMJ Open. 2024;14(2):e077342. [PubMed] DOI: 

10.1136/bmjopen-2023-077342  

18. Garcia AJ, Okeagu CN, Kaye AD, Abd-Elsayed A. 

Metabolism, Pathophysiology, and Clinical 

Considerations of Iron Overload, a Comprehensive 

Review. In: Essentials Blood Prod Manag Anesth Pract. 

2021. p. 289-99. 

19. Origa R, Cinus M, Pilia MP, Gianesin B, Zappu A, 

Orecchia V, et al. Safety and efficacy of the new 

combination iron chelation regimens in patients with 

transfusion-dependent thalassemia and severe iron 

overload. J Clin Med. 2022;11(7):2010. [PubMed] DOI: 

10.3390/jcm11072010  

20. Dou H, Qin Y, Chen G, Zhao Y. Effectiveness and safety 

of deferasirox in thalassemia with iron overload: a meta-

analysis. Acta Haematol. 2019;141(1):32-42. [PubMed] 

DOI: 10.1159/000494487  

21. Taher AT, Origa R, Perrotta S, Kouraklis A, Ruffo GB, 

Kattamis A, et al. Patient-reported outcomes from a 

randomized phase II study of the deferasirox film-coated 

tablet in patients with transfusion-dependent anemias. 

Health Qual Life Outcomes. 2018;16:216. [PubMed] 

DOI: 10.1186/s12955-018-1041-5  

22. Fu C, Yang X. Cardiac injury caused by iron overload in 

thalassemia. Front Pediatr. 2025;13:1514722. [PubMed] 

DOI: 10.3389/fped.2025.1514722  

23. Wood JC. Cardiac complications in thalassemia 

throughout the lifespan: Victories and challenges. Ann N 

Y Acad Sci. 2023;1530(1):64-73. [PubMed] DOI: 

10.1111/nyas.15078  

24. Aleid A, Almu D, Almuwalad N, Alruwaili M, Alaryani 

K, Alhaboob Z, et al. Comparative Efficacy of Iron 

Chelation Therapies on Cardiac and Liver Iron Levels in 

Thalassemia Patients: A Systematic Review and Network 

Meta-Analysis. Dr Sulaiman Al Habib Med J. 

2024;6(4):157-68. DOI: 

10.4103/DSHMJ.DSHMJ_31_24 

25. Agbor DBA, Karumanchi A, Adivi S, Mohammed MA, 

Rehman WU, Chaudhari SS, et al. Compare the efficacy 

and safety of deferoxamine, deferasirox, and deferiprone 

in patients with sickle cell disease or transfusion-

https://www.apicareonline.com/index.php/APIC
https://pubmed.ncbi.nlm.nih.gov/31119181/
https://doi.org/10.1155/2019/6573497
https://pubmed.ncbi.nlm.nih.gov/34332621/
https://doi.org/10.1186/s13052-021-01116-2
https://pubmed.ncbi.nlm.nih.gov/38683909/
https://pubmed.ncbi.nlm.nih.gov/38683909/
https://pubmed.ncbi.nlm.nih.gov/30206117/
https://doi.org/10.1182/blood-2018-06-818187
https://doi.org/10.1182/blood-2018-06-818187
https://pubmed.ncbi.nlm.nih.gov/32429801/
https://doi.org/10.2217/nnm-2020-0038
https://pubmed.ncbi.nlm.nih.gov/20884710/
https://doi.org/10.3324/haematol.2009.019042
https://pubmed.ncbi.nlm.nih.gov/35571382/
https://doi.org/10.1155/2022/4911205
https://pubmed.ncbi.nlm.nih.gov/34131221/
https://doi.org/10.1038/s41598-021-91983-w
https://doi.org/10.1038/s41598-021-91983-w
https://pubmed.ncbi.nlm.nih.gov/34930156/
https://doi.org/10.1186/s12882-021-02630-5
https://doi.org/10.1182/blood-2024-207562
https://doi.org/10.1182/blood.V118.21.902.902
https://pubmed.ncbi.nlm.nih.gov/25934475/
https://doi.org/10.1182/blood-2014-07-586677
https://doi.org/10.1182/blood-2014-07-586677
https://pubmed.ncbi.nlm.nih.gov/38331857/
https://doi.org/10.1136/bmjopen-2023-077342
https://pubmed.ncbi.nlm.nih.gov/35407617/
https://doi.org/10.3390/jcm11072010
https://pubmed.ncbi.nlm.nih.gov/30504715/
https://doi.org/10.1159/000494487
https://pubmed.ncbi.nlm.nih.gov/30453981/
https://doi.org/10.1186/s12955-018-1041-5
https://pubmed.ncbi.nlm.nih.gov/39931654/
https://doi.org/10.3389/fped.2025.1514722
https://pubmed.ncbi.nlm.nih.gov/37902424/
https://doi.org/10.1111/nyas.15078
https://doi.org/10.4103/DSHMJ.DSHMJ_31_24


 

www.apicareonline.com 572 Open access attribution (CC BY-NC 4.0)  

dependent anemia: A network meta-analysis of 

randomized control trials. Cureus. 2024;16(2):e53644. 

[PubMed] DOI: 10.7759/cureus.53644  

26. Ahmed A, Kamran M, Mukhtar M, Ali M, Umair M. 

Comparison of deferasirox and desferrioxamine. Biol Clin 

Sci Res J. 2023;2023(1):270. DOI: 

10.54112/bcsrj.v2023i1.270  

27. Premawardhena A, Wanasinghe S, Perera C, Wijethilaka 

MN, Rajakaruna R, Samarasinghe R, et al. Deferoxamine, 

deferasirox, and deferiprone triple iron chelator 

combination therapy for transfusion-dependent β-

thalassaemia with very high iron overload: a randomised 

clinical trial. Lancet Reg Health Asia. 2024;30:100495. 

[PubMed] DOI: 10.1016/j.lansea.2024.100495  

28. Iram K, Ali Z, Aamer F, Shiekh A, Hassan M. 

Comparison of Deferasirox and Desferrioxamine in Term 

of Mean Serum Ferritin Levels in Patients of β-

Thalassemia Major with Iron Overload: Effect of 

Deferasirox and Desferrioxamine in β-Thalassemia 

Major. Pak J Health Sci. 2024;5(8):13-6. DOI: 

10.54393/pjhs.v5i08.1519  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

29. Kwiatkowski JL, Hamdy M, El-Beshlawy A, Ebeid FSE, 

Badr M, Alshehri A, et al. Deferiprone vs deferoxamine 

for transfusional iron overload in SCD and other anemias: 

a randomized, open-label noninferiority study. Blood 

Adv. 2022;6(4):1243-54. [PubMed] DOI: 

10.1182/bloodadvances.2023009896  

30. Pan T, Ji Y, Liu H, Tang B, Song K, Wan X, et al. Impact 

of iron overloadand iron chelation with deferasirox on 

outcomes of patients with severe aplastic anemia after 

allogeneic hematopoietic stem cell transplantation. 

Transplant Cell Ther. 2023;29(8):507-e1. [PubMed] DOI: 

10.1016/j.jtct.2023.04.016  

31. Rahdar A, Hajinezhad MR, Sargazi S, Bilal M, Barani M, 

Karimi P, et al. Biochemical effects of deferasirox and 

deferasirox-loaded nanomicellesin iron-intoxicated rats. 

Life Sci. 2021;270:119146. [PubMed] DOI: 

10.1016/j.lfs.2021.119146  

 

https://www.apicareonline.com/index.php/APIC
https://pubmed.ncbi.nlm.nih.gov/38455804/
https://doi.org/10.7759/cureus.53644
https://doi.org/10.54112/bcsrj.v2023i1.270
https://pubmed.ncbi.nlm.nih.gov/39802421/
https://doi.org/10.1016/j.lansea.2024.100495
https://doi.org/10.54393/pjhs.v5i08.1519
https://pubmed.ncbi.nlm.nih.gov/37368454/
https://doi.org/10.1182/bloodadvances.2023009896
https://pubmed.ncbi.nlm.nih.gov/37116582/
https://doi.org/10.1016/j.jtct.2023.04.016
https://pubmed.ncbi.nlm.nih.gov/33545199/
https://doi.org/10.1016/j.lfs.2021.119146

