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Abstract

Background: Excess iron reserves from repeated transfusions cause various difficulties in B-
thalassemia major patients. Hepatic, cardiac, and endocrine dysfunction, growth, sexual maturation,
and survival are improved by chelating therapy in iron excess patients. The study aims to examine the
impact of these medicines on serum ferritin levels and their effectiveness in decreasing them. These
medicines affect kidney, hepatic, white blood cell, and platelet functioning.

Methods: This retrospective study at the Inherited Blood Disorder Center in Babylon reviewed 62 B-
thalassemia major patients aged 1-14 years, assessing chelation therapy with deferoxamine followed by
deferasirox. Evaluations included serum ferritin levels, liver and kidney function tests (ALT, AST, B.
urea, S. cr., PPT, WBCs) initially and at 6, 12, and 18 months post-treatment switch. The study aimed
to understand the effectiveness and safety of transitioning chelation agents in managing iron overload.
Results: Patients with B-Thalassemia major had a mean age of 9.31+2.02 years, with 78.4% older than
10 years. There were 27 (52.9%) male B-Thalassemia significant patients. The male-female ratio was
1.13:1. The initial 6-month serum ferritin value after deferral and Exjade was significantly different.
(p<0.001). Significant mean serum ferritin variations (p<0.001) were seen following delay and Exjade
treatment at 12 and 18 months.

Conclusion: The study found a significant reduction in serum ferritin levels when using Exjade
therapy compared to Desferal. However, there were no significant changes in serum creatinine, ALT,
AST, platelets, and WBC levels between Exjade and Desferal therapies. This indicates Exjade 's
effectiveness in reducing iron overload without adversely affecting liver function, kidney function, or
blood counts.
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Introduction

Thalassemia syndromes represent a group of inherited hemolytic anemias, distinguished by
defects in the synthesis of one or more globin chain subunits within the hemoglobin tetramer
(11, This condition was first detailed in 1925 by Thomas Cooley and Pearl Lee, who identified
a severe form of anemia, primarily seen in children of Italian descent, characterized by
splenomegaly and distinct bone changes [?. Subsequent decades saw the identification of
milder forms by various Italian researchers [l leading to the adoption of the term
"thalassemia,” derived from "thalassa,” the Greek word for sea, reflecting its Mediterranean
prevalence . Over time, o and B-thalassemias, which result from impaired synthesis of a
and B-globin chains, respectively, have been acknowledged as among the most common
monogenic diseases worldwide I, The distribution of thalassemia is extensive, spanning
from the Mediterranean and certain African and Middle Eastern regions to the Indian
subcontinent and Southeast Asia. B-thalassemia, in particular, exhibits gene frequencies
ranging from 2% to 30% in some Mediterranean locales, though it can appear sporadically
across all racial groups [®1. The molecular pathology of p-thalassemia involves mutations in
the B-globin gene on chromosome 11p15.5, leading to either the absence of B-globin chains
(B"0-thalassemia) or reduced synthesis (B~+-thalassemia), with nearly 200 different
mutations identified " 8. The disease's cellular pathophysiology is characterized by an
imbalance in globin chain synthesis, leading to ineffective erythropoiesis and hemolysis I,
This imbalance causes severe anemia in [-thalassemia major, the most severe form,
presenting within the first year of life with symptoms like failure to thrive, infections, and
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hepatosplenomegaly . A major complication of pB-
thalassemia is iron overload, resulting from increased
gastrointestinal iron absorption and the iron content of
transfusion blood, leading to organ damage [t 2
Management strategies for P-thalassemia major include
regular blood transfusions to manage anemia and chelation
therapy to prevent iron overload %, Deferoxamine, a key
chelation therapy agent, has significantly improved survival
and quality of life but has limitations due to its
administration route and side effects [*°1. Oral chelators like
deferasirox and deferiprone offer alternatives, with
deferiprone showing effectiveness in removing cardiac iron
(14,151 Bone marrow transplantation offers a potential cure
for select patients 61, with the success rate varying based on
pre-transplantation organ damage and iron levels [,
Preventative measures, including carrier screening and
prenatal diagnosis, have significantly reduced the birth of
affected children in areas with high disease prevalence [8l,
The investigation's objectives are to determine the efficacy
of these medications in reducing serum ferritin levels. As
well as white blood cells and platelets, these medications
affect renal and hepatic function tests.

Methods

This retrospective study, conducted at the Inherited Blood
Disorder Center in Babylon Teaching Hospital of Maternity
and Children, Babylon province, from December 1, 2014, to
July 31, 2015, aimed to review the treatment outcomes of
patients with B-Thalassemia Major. Out of 275 thalassemia
patients attending the center, 62 were identified as having [3-
Thalassemia Major and were initially treated with
Deferoxamine (Desferal) before switching to Deferasirox
(Exjade) due to insufficient response or increased serum
ferritin levels. These patients, ranging from 1 to 14 years old
from both sexes, underwent a regular monthly blood
transfusion  regimen and received Deferoxamine
subcutaneously at a dose of 30-50 mg/kg for 8 hours five
days per week. The study followed their serum ferritin
levels, ALT, AST, blood urea, serum creatinine, platelets,
and WBC counts at baseline, 6, 12, and 18 months after
initiating treatment. Eleven patients were excluded due to
irregular follow-up (6 patients), age above 15 years (3
patients), or use of combined chelating therapy (2 patients).
The transition to Deferasirox, administered orally at a dose
of 20-40 mg/kg/day, was decided by the treating doctors
based on the lack of response or increase in serum ferritin
levels with Deferoxamine treatment. Patients not adhering
strictly to either treatment protocol or switching treatments
within less than 6 months were also excluded from the
study, partly due to the limited availability of Desferal
pumps. Data analysis was performed using SPSS version
20, employing One-Way ANOVA for comparing more than
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two continuous variables over time, paired sample t-tests for
comparing two readings of continuous variables, and
independent sample t-tests for comparing two continuous
variables at different times. A p-value of <0.05 was
considered statistically significant, aiming to determine the
efficacy and safety of transitioning from Deferoxamine to
Deferasirox in managing B-Thalassemia Major.

Results

The overall mean age of B-Thalassemia major patients was
(9.31+2.02) years and 40 cases (78.4%) of patients were
older than 10 years as shown in (Figure 1). There were 27
cases (52.9%) of B-Thalassemia major patients were males
as in (Figure 2). Male: female ratio was 1.13:1.

@>10 years
H< 10 years

Fig 1: Distribution of B-thalassemia major patients by age groups

@ Male
@ Female

Fig 2: Distribution of B-thalassemia major patients by sex

Table 1 shows the distribution of B-Thalassemia major
patients' parameters after taking Desferal according to
initial, 6 months, 12 months and 18 months’ interval
readings.

Table 1: Distribution of B-thalassemia major patient’s parameters after taking Desferal

Variable Initial Reading 6 Months Reading 12 Months Reading 18 Months Reading
(Mean * SD) (Mean + SD) (Mean * SD) (Mean + SD)
Serum ferritin (mg/L) 1989.61+870.99 2608+937.59 3383+1369.34 3790+£1561.36
ALT (U/L) 13.63+13.37 13.5147.38 13.3747.75 17.76+22.65
AST (U/L) 11.06+4.96 11.78+6.14 11.96+5.89 13.12+11.15
Blood Urea (Mmol/L) 4.19+0.92 4.29+1.30 4.49+1.08 3.92+1.01
Serum Creatinine (Micromol/L) 54.55+10.51 55.61+8.98 53.29+11.38 56.88+12.72
Platelets (Ppt*1079 /L) 258.04+107.61 247.64+114.71 257.41+101.02 243.02+120.49
WBC (WBC*1079/L) 7.54+1.73 7.12+1.81 7.43+1.80 7.29+1.91
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Table 2 shows the distribution of B-Thalassemia major
patients' parameters after stopping Desferal and starting
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Table 2: distribution of B-thalassemia major patient’s parameters after taking Exjade

Exjade therapy according to initial, 6months, 12 months and
18 months’ interval readings.

Variable Initial Reading 6 Months Reading 12 Months Reading 18 Months Reading
(Mean + SD) (Mean + SD) (Mean = SD) (Mean + SD)
Serum ferritin (mg/L) 3790.39+1561.36 3003.59+1101.03 2276.82+904.67 1823.67+866.24
ALT (U/L) 17.76+22.65 12.98+6.44 11.80+6.64 10.98+7.12
AST (U/L) 13.12411.15 11.9345.18 11.19+4.64 11.70+11.01
Blood Urea (Mmol/L) 3.92+1.01 4.16+1.29 3.89+1.09 4.36+1.18
Serum Creatinine (Micromol/L) 56.88+12.72 55.33+£10.58 53.43+13.95 55.23+13.33
Platelets (Ppt*10"9 /L) 243.02+120.49 250.92+76.64 259.96+83.73 289.64+129.25
WBC (WBC*10"9/L) 7.29+1.91 7.40+2.05 7.44+2.18 7.48+2.27

Table 3 shows the mean differences of B-Thalassemia major
patients' parameters by Desferal and Exjade at initial

reading. There was significant mean difference of serum

ferritin after taking deferral and Exjade at initial reading.
(p<0.001) (No significant difference in other parameters)

Table 3: Mean Differences of B-Thalassemia major Patients' Parameters between Desferal and Exjade at Initial Reading showed the initial
reading of S. ferritin when starting the Desferal & Exjade therapy

Parameter of Initial reading | Chelating Agents Mean S.D Paired t-test p value
S. ferritin mg/L %*Z?Jg' ;?gggg 1827&?793 12.209 <0.001*
e 1
e . e I I
B. urea Mmol/L D;fj‘i:ég' g:;g 2:81 1.622 0111
S. creatinine Micromole/L DEeij?J:I gggg 12;’2 1.061 0.294
e e . e A
WBC * 10° /L DEeXSJ‘i:(;g' L o 0.733 0.467

Table 4 shows the mean differences of B-Thalassemia major
patients' parameters by Desferal and Exjade at 6 months

reading. was significant mean difference of serum ferritin
after taking deferral and Exjade at 6 months. (p<0.001)

Table 4: Mean Differences of B-Thalassemia Major Patients' Parameters between Desferal and Exjade at 6 months Reading showed the
initial reading of S. ferritin after 6 months from starting the Desferal & Exjade therapy

Parameter of 6 months reading | Chelating Agents Mean S.D Paired t-test p value
S. ferritin mg/L I?)(Sj?é:l gggggg 1913071'_5093 3.734 <0.001*
ALT UL DEi‘i:(;:' Egg ;:2471 0.422 0.675
AST U/L DE‘ZTJZ' ﬂ;g g:ig’ 0.399 0.692
B. urea Mmol/L 'DEf(Sj?J:' ﬁg 1;2 0.506 0.615
S. creatinine Micromole/L DEiT:JZ' gggg 186?588 0.130 0.897
WBC * 10° /L 'DEf(Sj?JZ' ;: ié ;:gg 0.833 1.409

Table 5 shows the mean differences of B-Thalassemia major
patients' parameters by Desferal and Exjade at 12 months

reading. There were significant mean differences of serum

~B55 ~

ferritin and blood urea after taking deferral and Exjade at 12
months reading. (Not significant statically).


http://www.paediatricjournal.com/

International Journal of Paediatrics and Geriatrics

Table 5: Mean Differences of B-Thalassemia Major Patients' Parameters between Desferal and Exjade at 12 months Reading showed the
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initial reading of S. ferritin after 12 months from the starting of Desferal & Exjade therapy

Parameter of 12 months reading | Chelating Agents Mean S.D Paired t-test p value
S. ferritin mg/L ?Eisjt:drgl gg?ggg 1930f3£1%374 8.826 <0.001
ALT U/L DE‘;SJ‘:(;S' ﬁgg Z:Zi 1.267 0.211
AST U/L E’Eexsj‘ifég' ﬁig i:gg 0.765 0.448
B. urea Mmol/L %‘;ﬁ;ﬁ' g:gg 1:82 1.146 0.334
S. creatinine Micromole/L [)Eisj]:drgl ggig Egg 0.052 0.959
WBC * 10° /L %‘;ﬁ;ﬁ' ;:ii ;:E 0.015 0.988

Table 6 shows the mean differences of B-Thalassemia major
patients' parameters by Desferal and Exjade at 18 months
reading. There were significant mean differences of serum

ferritin, ALT, blood urea and ppt after taking deferral and
Exjade at 18 months reading.

Table 6: Mean Differences of B-Thalassemia major Patients' Parameters between Desferal and Exjade at 18 months Reading showed the
initial reading of S. ferritin after 18 months from starting the Desferal & Exjade therapy

Parameter of 18 months reading | Chelating Agents | Mean S.D Paired t-test | p value
. ferritin mg/L DE‘;SJ‘:JZ" f;gggg 182646?'2733 19.830 | <0.001*
ALT U/L DE‘;??JZ" %:;g 272_'1625 2.377 0.212
AST U/L %‘;ij:(;g' ﬁ% ﬂ:(l)g 0.701 0.487
B. urea Mmol/L DE‘;S;:JZ" PRl B 2214 0.311
s e [ %% | B2 | o | om
WBC * 10° /L DE‘;SJ‘EZ" 2 3 0.605 0.458

Discussion

This study focuses on the critical issue of iron overload in
patients with B-thalassemia major, a common complication
arising from repeated blood transfusions. It underscores the
importance of accurately assessing iron stores to tailor
chelation therapy effectively. While serial serum ferritin
levels serve as a convenient screening method to observe
trends in iron balance, they may not precisely quantify iron
stores, indicating the need for more definitive assessment
tools. Chelation therapy plays a pivotal role in managing
iron overload, significantly improving liver, cardiac, and
endocrine  function, enhancing growth and sexual
maturation, and extending the life expectancy of patients
with B-thalassemia major. This study evaluated the efficacy
of two chelating agents, Deferoxamine (Desferal) and
Deferasirox (Exjade), in a cohort of patients with an average
age of 9.31+2.02 years, showing a male-to-female ratio of
1.13:1. This demographic is comparable to a study in
Lahore by Tazeen Mageed [*, which reported a ratio of
1.09:1. Over an 18-month period, patients initially treated
with Deferoxamine at doses of 30-50 mg/kg showed an
increase in serum ferritin levels. However, upon switching
to Deferasirox at a daily oral dose of 20-40 mg/kg, a
significant decline in serum ferritin levels was observed,
from 3790.79 mg/l to 1823.66 mg/l (p<0.001),

corroborating findings from several studies (%22 This
suggests that Deferasirox, due to its oral administration and
once-daily dosing, might offer better patient compliance and
effectiveness in reducing iron overload compared to the
more cumbersome subcutaneous administration  of
Deferoxamine. The study also explored the effects of both
chelators on liver function, as measured by AST and ALT
levels, and found no significant differences between
treatments 31, This contrasts with findings from Ashraf
Soliman et al. ?, who observed a significant decrease in
ALT & AST levels associated with iron ferritin reduction in
patients treated with Deferasirox. The discrepancy could be
attributed to the small sample size or the study's short
duration. Regarding kidney function, assessed through
blood urea and serum creatinine levels, no significant
changes were observed in patients treated with either
Deferoxamine or Deferasirox, aligning with findings from
Amira A-M Adly et al. . However, other research
indicates potential increases in these markers during
chelation therapy 1?6281 suggesting variability that could be
due to the number of participants or follow-up length.
Finally, the study found that WBC and platelet counts
remained stable in patients on either chelation therapy over
the 18-month period, a finding supported by Jalaluddin A.
Khan 91 and Mohammed A. Molavi et al. %, This stability
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further underscores the safety profile of both Deferoxamine
and Deferasirox in managing hematological parameters in
B-thalassemia major patients. This study highlights the
efficacy of Deferasirox in reducing iron overload in -
thalassemia major patients compared to Deferoxamine, with
no significant adverse effects on liver and kidney function
or hematological parameters. The ease of use and patient
compliance with Deferasirox offers a compelling argument
for its preference in managing iron overload, though further
research with larger patient cohorts and longer follow-up
periods may provide deeper insights into the long-term
outcomes of chelation therapy.

Conclusion

The use of Exjade therapy results in a notable decrease in
serum ferritin levels compared to Desferal. Additionally, no
significant differences were observed in serum creatinine,
ALT, AST, platelets, and WBC counts between patients
treated with Exjade and those treated with Desferal.

References

1.

10.

11.

12.

Weatherall DJ, Clegg JB. Pathophysiology of
thalassemia. In: Weatherall DJ, Clegg JB, editors.
Thalassemia Syndrome. 4th ed. London: Blackwell
Science; c2001. p. 210-233.

Cooley TB, Lee P. A series of cases of splenomegaly in
children with anemia and peculiar bone changes.
Transactions of the American Pediatric Society.
1925;37:29-30.

Michelli P, Penati P, Momigliano LG. Ulteriori
richereche sulla anemia ipochromica splenomegalica
con poichilocitoci. Atti della Societa Italiana di
Ematologia e delllEmostasi (Pavia). 1935; 16(Suppl.
):10-13.

Whipple GH, Bradford WL. Mediterranean disease-
thalassemia  (erythroblastic anemia of Cooley):
associated pigment  abnormalities  simulating
hemochromatosis. The Journal of Pediatrics. 1936;
9:273-311.

Weatherall DJ, Clegg JB. Thalassemia - a global public
health problem. Nature Medicine. 1996;2:47-49.

Lay Thein, David Rees. The inherited disorders of
globin synthesis. In: Hoffbrand AV, Catovsky D, et al.,
editors. Postgraduate Haematology. 6th ed. London:
Blackwell Publishing; c2011. p. 89.

Lay Thein, David Rees. Haemoglobin and the inherited
disorders of globin synthesis. In: Hofforand AV,
Catovsky D, et al., editors. Postgraduate Haematology.
6th ed. London: Blackwell Publishing; c2011. p. 84-85.
Weatherall DJ. Phenotype-genotype relationship in
monogenic diseases: lessons from the thalassemias.
Nature Reviews Genetics. 2001;2:245-255.

Hassan MY. Thalassemia. British Journal of
Haematology; €2006; DOl: 10.1111/j.1365-
2141.2006.06361.x.

Somervaille T. Disorders of Hemoglobin: Genetics,
Pathophysiology, and Clinical Management. Journal of
the Royal Society of Medicine. 2001 Nov; 94(11):602—
603. PMCID: PMC1282256.

Cunningham MJ, Macklin EA, Neufeld EJ, et al.
Complications of beta-thalassemia major. Blood. 2004;
104(1):34-39.

Beutler E, Hoffbrand AV, Cook JD. Iron deficiency and
overload. Hematology (American Hematological

~57 ~

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

http://www.paediatricjournal.com

Society Education Program). 2003;40-61.

Franchini M, Gandini G, Aprili G. Advances in iron
chelation therapy. Haematologica. 2000;85:1122-112.
Piga A, Gaglioti C, Fogliacco E, et al. Comparative
effects of deferiprone and desferrioxamine on survival
and cardiac disease in patients with thalassemia major:
a retrospective analysis. Haematologica. 2003;88:489-
496.

Hershko C, Link GM, Konijin AM, et al. Iron chelation
therapy. Current Hematology Reports. 2005;4:110-116.
Lucarelli G, Giardini C, Angelucci E. Bone marrow
transplantation in thalassemia. In: Winter JN, ed. Blood
Stem Cell Transplantation. Boston: Kluwer Academic;
€1997. p. 305-315.

Fujikawa K, Chung DW. The thalassemias: Disorders
of globin synthesis. In: Lichtman MA, Beutler E,
Seligsohn U, Kipps T, Kaushansky K, eds. Williams
Hematology. 8th ed. New York: McGraw-Hill; c2010.
Ch.47.

Barbara Wild. Investigation of abnormal haemoglobins
and thalassemia. In: Lewis SM, Bain BJ, Bates I, eds.
Dacie and Lewis Practical Haematology. 10th ed.
Churchill Livingstone; c2006. p. 307-308.

Majeed T, Akhter MA, Nayyar U, et al. Frequency of
B-thalassemia trait in families of thalassemia major
patients, Lahore. Journal of Ayub Medical College
Abbottabad. 2013; 25(3-4).

Babrs GM, et al. Subcutaneous iron chelating therapy,
oral iron chelating therapy, or both in patients with

thalassemia. Egyptian Journal of Hematology.
2013;38(2):51-55.
Moosavi-Movahedi AA, et al. The effects of

deferiprone and deferasirox on the structure and
function of p-thalassemia hemoglobin. Journal of
Biomolecular ~ Structure and Dynamics. 2009
Dec;27(3):319-339.

Piga A, et al. Randomized phase Il trial of deferasirox,
a once daily orally administered iron chelator, in
comparison to deferoxamine in thalassemia patients
with transfusional iron overload. Hematologica. 2006
Jan;91:873-880.

Soliman A, et al. Longitudinal study on liver function
in patients with thalassemia major before and after
deferasirox therapy. Mediterranean Journal of
Hematology and Infectious Diseases. 2014; 6(1).
Salama KM, et al. Liver enzymes in children with beta-
thalassemia major: correlation with iron overload and
viral hepatitis. Open Access Macedonian Journal of
Medical Sciences. 2015 Jun 15;3(2):287-292. PMCID:
PMC4877869.

Adly AM, et al. Subclinical renal abnormalities in
young thalassemia major and intermediate patients and
its relation to chelation therapy. Egyptian Journal of
Medical Human Genetics. 2014; 15(4).

Hamwi D, Alquobaili F. Early markers of renal
function in Syrian beta thalassemia major patients.
Journal of Chemical and Pharmaceutical Research.
2015;7(6):572.

Bakr A, et al. Renal complications of beta thalassemia
major in children. American Journal of Blood Research.
2014;4(1):1-6.

Hamid EA, Elmelegy NT. Renal function in pediatric
patients with beta thalassemia major: relation to
chelation therapy: original prospective study. Italian


http://www.paediatricjournal.com/

International Journal of Paediatrics and Geriatrics

Journal of Pediatrics. 2010. p. 36-39.

29. Khan JA, Qari MH, Al-Sharif NH. Hematological
parameters and elements level in three different groups
of thalassemia major. Bahrain Medical Bulletin. 2004
Jun;26(2):59-61.

30. Molavi MA, et al. Combined desferroxamine (Desferal)
and deferasirox in children. Middle East Journal of
Scientific Research. 2014;21(10):1724-1728.

How to Cite This Article

Al-Mamoori AIR, Hammoodi LA, Al-Wardii RAA. Comparative study
between the effect of Desferal and Exjade as a chelating drugs in patients
with b-thalassemia major. International Journal of Paediatrics and
Geriatrics. 2024;7(1):53-58.

Creative Commons (CC) License

This is an open access journal, and articles are distributed under the terms
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International (CC BY-NC-SA 4.0) License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as appropriate
credit is given and the new creations are licensed under the identical terms.

~ 58 ~

http://www.paediatricjournal.com



http://www.paediatricjournal.com/

