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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Accumulationofironinvitalorgansisincreasingly
challenging in clinical settings during the lifespan of thalassemia
patients. Iron overload hurdle these organs to redox imbalances.
Commonly used iron-chelating agents in (deferasirox and,
deferoxamine) could have a positive antioxidant role. Objective:
Therefore, the aim of this study was designed to compare
the effects of deferasirox and, deferoxamine, iron-chelating
agents in oxidative stress in patients with f-thalassemic major.
Methods: In this case series comparative study, 60 known cases
of B-thalassemic patients receiving chelating agents therapy
were divided into two groups of thirty, group one consisted
of 30 patients 16 male and14 female, who received oral agent
deferasirox tablets at dose 20-40mg/kg. Group two consisted of
30 patients, 16 male and 14 female, on intravenous therapy with
Deferoxamine at a dose of 20-50mg/kg, Another thirty healthy
individuals matched with age and gender, were kept as a control
group. Total antioxidant capacity (TAOC) and Malondialdehyde
(MDA) were measured in all studied groups.

Results: The three groups were similar in terms of age, and
gender, A statistically non-significant difference in age (p>0.05)
existed between the control and patient groups (10.9+2.93;
11.24+4.1*;11.6+3.6*) respectively. The number of patients in to
control group and male-to-female numbers were matched since
the ratios were similar. A statistically non-significant difference
in BMI (p>0.05) existed between the control and patient groups
(1742, 17.2+2, 18+2.4%*) respectively. TAOC is lower in-patient
groups, when compared with the control group (27.8 + 10.7;
32.5 £ 10.2; and 79.5 £ 7 u/ml) respectively, while the MDA
value is higher when compared with the control group (7.2+4.6
and, 6.6+4.42; and 0.57+0.26; nmol/ml) respectively. The TAOC
in patients group on Deferoxamine, is higher, while MDA is
lower than in patients on Defrasirox. Conclusion: The TAOC
in patients was reduced and Oxidative stress was enhanced in
patients with thalassemia. Deferoxamine is more effective in
modulating redox status.

Key words. Thalassemia, oxidative stress, antioxidants,
deferoxamine, deferasirox.

Introduction.

B-Thalassemia is a lifelong hereditary pathology characterized
by abnormal haemoglobin synthesis and functions, ended by the
buildup of fragmented unpaired a-globin subunits, these latter
ruin oxidant/prooxidant potential of bone marrow vitiating
erythropoiesis [1-3]. subsequently, blood cell lysis, chronic
anaemia, and iron accumulation coupled with encouraged
intestinal iron absorption secondary to ineffective erythropoiesis
and blood transfusion [4,5].
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The increase in iron accumulation forms non-transferrin-bound
iron (NTBI) which is the most toxic labile plasma iron (LPI)
fraction [6], in addition, NTBI ferrous iron (Fe +2) provokes
the increased production of reactive oxygen species (ROS),
mainly hydroxyl radicals (OH¢), by the Fenton and Haber Weiss
reaction [7-9]. In patients with B-thalassemia, the unpaired globin
chains and increased iron levels in the cells may facilitate oxidative
mutilation to erythrocytes with reduced lifespan in the blood [10]
and lead to lipid peroxidation of the cell membrane [4], increased
lipid peroxidation processes with subsequent consumption of
antioxidants. This consumption of antioxidants is responsible for
constant intracellular oxidative stress [11].

Repeated blood transfusions are mandatory for patients'
survival, free iron can be steadily deposited as insoluble
hemosiderin mainly in the reticuloendothelial system such as the
liver, as well as in endocrine organs and causing complications
in these organs or systems [12-14]. Henceforth, no process exists
for the active excretion of surplus iron in the body, therefore
chelating therapy is an important tool in the management of
B-thalassemia patients that are blood transfusion dependent and
non-transfusion dependent [15,16].

Iron-chelating drugs such as deferoxamine, and deferasirox
decrease iron overload in thalassemic patients to different
degrees and reduce chronic and life-threatening complications
including cardiac complications [17]. These agents gradually
mobilize iron by continuously chelating labile iron present in a
'transit pool' this solubilized, chelated iron form will be excreted
in the urine and stools [18,19].

Patients and Methods.

The present research was a comparative descriptive clinical
trial. Ethical approval was obtained from the University of
Nineveh/College of Medicine. Parental consent was recorded
from all participants before enrollment in the study and carried
out on 60 known cases of PB-thalassemic patients receiving
chelating agent therapy under follow-up, divided into two
groups, group one enrolled 30 patients (16 male; and 14 female),
on oral agent on deferasirox DFX (Exjade) tablet on dose 20-
40mg/kg. Group two enrolled 30 patients (16 male; 14 female),
on intravenous therapy with Deferoxamine DFM (Desferal) at
a dose of 20-50mg/kg, attended the thalassemia centre at Ibn-
Alatheer Teaching Hospital, Mosul City (Iraq), from November
2021 till April 2022. Another 30 healthy individuals matched
with age and gender, were kept as a control group.

Patients to enrol in the study should be on continuous iron-
chelating agent therapy either deferasirox or deferoxamine for
at least six months, alongside no antioxidant supplementation
should be taken for the last 6 months. All patients should have no
other diseases and should have no complications of thalassemia.
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Age, height, weight, and body mass index were recorded for
each patient. Biochemical analysis of TAOC, and serum MDA,
were measured using Colorimetric Assay Kit Elabscience®.
(USA).

Statistical analysis: Data expressed as mean and standard
deviation. Using the Excel 2016 data spreadsheet, the t-test was
calculated and p<0.05 was considered significant.

Results.

The demographic parameters of the enrolled subjects are
represented in Table (1). Age comparison has shown non-
significant (p>0.05) differences between the control and patient
groups (10.9£2.93; 11.2+4.1;11.6+3.6) respectively. The number
of patients in to control group and male-to-female numbers
were matched since the ratios were similar. BMI comparison
has shown non-significant (p>0.05) differences between the
control and patient groups (17£2, 17.2+2, 18+2.4), respectively.

Table 1. The demographic parameters of the studied groups.

Parameters Control DFX DFM
(n=30) (n=30) (n=30)
Age (years) 10.9+£ 2.93 11.2+4.1* 11.6£3.6*
Gendre (M/F) 15/15 16/14 16/14
BMI (kg/m?) 17£2.0 17.2+£2.0 18+ 2.4%*

*p<0.05 as compared to other groups

Table 2. The TAOC, MDA and Hb parameters of the studied groups.

Parameters Control DFX DFM
(n=30) (n=30) (n=30)
T-AOC (u/ml) 79.5+7 27.8+10.7 32.5+10.2
MDA (nmol/ml) 0.57+0.26 7.2+4.6 6.6+4.42
Hb (g/L) 10.9+£2.9 6.4+0.8 6.2+1.07

*p<0.05 as compared to other groups, DFX=Deferasirox,
DFM=Deferoxamine
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Figure 1. Iron chelating agents modulated the redox status in the patient
groups. Data expressed as mean+SD. *#'p<0.05. * significantly higher
as compared to other groups. #significantly higher in DFM as compared
to DFX. Significantly higher as compared to the control group. One-
way ANOVA with a series t-test to identify differences between groups.
DFX=Deferasirox, DFM=Deferoxamine, MDA=malondialdehyde,
T-AOC=total antioxidant capacity, Hb=hemoglobin.
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Table (2), and Figure (1) show the TAOC, MDA, and Hb
parameters of the studied groups, TAOC is lower in patients
groups, when compared with the in the control group (27.8+10.7;
and 32.5£10.2; and 79.5+7 u/ml) respectively, while MDA value
is higher when compared with the in the control group (7.2+4.6
and, 6.6+4.42; and 0.57+0.26; nmol/ml ) respectively

The TAOC in patients group on deferoxamine, is higher, while
MDA is lower than in patients on Defrasirox. Haemoglobin
value is lower in-patient groups than in the control group.
(6.4%0.8; 6.2+1.07; and 10.94£2.9 g/1) respectively.

Discussion.

Beta thalassemias are hereditary disease caused by decreased
or absent beta chain formation resulting in abnormal globin
chain with premature destruction of RBCs and subsequent
anaemia. Patients with thalassemia major become dependent on
blood transfusion, with excess iron deposited in major organs
resulting in their damage [20].

The principal hurdles in p-thalassemia are caused by iron-
interven oxidative injury on vital organs. In overexert iron
becomes available as low molecular weight iron, these
arbitrated low biomolecules carry potential oxidant impacts
liable for catalysing free radical reactions and cause intra- and
extracellular oxidant mutilation [21]. Henceforth, confiscation
of redox-active iron is an intention for chelation rehabilitation to
moderate redox imbalances in thalassemia patients.

Deferasirox is one of the new class of oral chelators, that
scavenge the non—transferrin-bound "labile plasma iron," the
chemical substances accountable for organ damage in iron-
overloaded patients, through toxic oxygen intermediates. The
complexes formed are eliminated in the faeces.

Deferoxamine has been the standard effective iron chelator for
transfusional hemosiderosis., it binds iron tightly, and the iron-
DFM complex is excreted in urine and stool [22]. This study
was designed to assess and compare the oxidative stress status
by quantification of TAOC and MDA the end product of lipid
peroxidation commonly used as a biomarker of oxidative stress,
in patients with p -thalassemia major on deferasirox as opposed
to deferoxamine therapy on follow-up of regular administration
of these iron chelators attended the thalassemia centre at Ibn
Alatheer Teaching Hospital, Mosul city (Iraq).

In the present study, TAOC is lower in the patients group,
when compared with the control group (27.8+10.7; 32.5+10.2,
and 79.5+£7 u/ml) respectively, while malondialdehyde (MDA)
value is higher when compared with the in the control group
(7.244.6; 6.6+4.42, and 0.57+0.26 nmol/ml), respectively.

These results were supported by previous studies. A study done
by Ahmed and Yenzeel, [23] in patients with beta-thalassemia
major, showed a highly significant significant decrease in the
levels of vitamin E a component of the antioxidant defence
mechanism, with an increase in the MDA levels.

Mohammed & Abd-El Rasoul, [24], found a substantial decline
in TAOC and individual antioxidants and an elevation of serum
MDA in patients with thalassemia major than control. The key
instigates of oxidative stress in thalassemia are the dilapidation
of the unbalanced haemoglobin and iron surplus, the iron
overload catalysed the Fenton and Haber- Weiss reactions that



stimulate the assembly of excess free radicals (hydroxyl OH and
superoxide ion (O%), respectively and patients with transfusion
dependency, severe anaemia itself induces oxidative stress
[25,26].

The diminution in the level of TAC could be probably related
to the depletion of antioxidant molecules for offsetting the
surplus ROS produced in thalassemia patients. Therefore, the
assessment and maintenance of antioxidant defence mechanisms
can be useful in protecting B-thalassemia patients from more
life-threatening complications of the disease [27].

In this study, the TAOC in patients group on Deferoxamine,
is higher, while MDA is lower than in patients on Defrasirox.
Confirming that the use of a combination of antioxidants with
deferasirox and deferoxamine has improved the redox status of
beta thalassemia major [28].

A review of the literature provides limited studies about the
comparison between the effect of deferasirox and deferoxamine
on oxidative stress markers, majorities of studies evaluate their
effects of iron chelation and serum ferritin which finally means
oxidative stress since iron catalyzes the production of free
radicals.

An iron overload mouse model done by Wu et al., [29], showed
non-significant differences in iron chelation capacity between
deferasirox and deferoxamine. While Al Mosawi and Kadhim,
2024, [30] showed that serum ferritin levels were significantly
lowered by DFX therapy. Saigo et al., [25] investigated the
influence of Deferasirox on redox balance in thalassemia
patients with transfusion dependency, their study showed a
significant reduction in reactive oxygen metabolite levels, and
this could be explained in the context of the impact of DFS on
the redox molecules produced by neutrophil, side by side with
their impact on iron storage. Tackling oxidative stress through
selection of proper chelating agent might also reduce the risk of
thrombosis [31,32].

Conclusion.

The TAOC in patients was reduced and Oxidative stress was
enhanced in patients with thalassemia. Deferoxamine is more
effective in modulating redox status and may exert antioxidant
properties more than deferasirox.

REFERENCES

1. Butar YB, Wardhani P. Thalassemia  Major in Confirmed
Covid-19 Patient: A Case Report. Pharmacognosy Journal.
2022;14:445-449.

2. Mohammed IM, Alsalimi SA, Al-Fartosy AJ. Trace Elements
and Oxidant/Antioxidant Status in Beta-Thalassemia Patients.
Bahrain Medical Bulletin. 2023;45.

3.Jain S, Padhi S, Patel MG, et al. An increased risk of hormonal
disorders, primarily diabetes, in individuals with -thalassemia
major: a retrospective analysis. Georgian Medical News.
2023;343:179-85.

4. Atmakusuma TD, Nasution IR, Sutandyo N. Oxidative
stress (malondialdehyde) in adults beta-thalassemia major
and intermedia: comparison between before and after blood
transfusion and its correlation with iron overload. International
Journal of General Medicine. 2021:6455-62.

101

5. Morales NP, Rodrat S, Piromkraipak P, et al. Iron chelation
therapy with deferiprone improves oxidative status and red blood
cell quality and reduces redox-active iron in B-thalassemia/
hemoglobin E patients. Biomedicine & Pharmacotherapy.
2022;145:112381.

6. Kohgo Y, Ikuta K, Ohtake T, et al. Body iron metabolism
and pathophysiology of iron overload. International journal of
hematology. 2008;88:7-15.

7. Hershko C. Pathogenesis and management of iron toxicity
in thalassemia. Annals of the New York Academy of Sciences.
2010;1202:1-9.

8. Kalpravidh RW, Siritanaratkul N, Insain P, et al. Improvement
in oxidative stress and antioxidant parameters in f-thalassemia/
Hb E patients treated with curcuminoids. Clinical biochemistry.
2010;43:424-9.

9. Allen A, Perera S, Mettananda S, et al. Oxidative status in the
B-thalassemia syndromes in Sri Lanka; a cross-sectional survey.
Free Radical Biology and Medicine. 2021;166:337-47.

10. Ferro E, Visalli G, Civa R, et al. Oxidative damage and
genotoxicity biomarkers in transfused and untransfused
thalassemic subjects. Free Radical Biology and Medicine.
2012;53:1829-37.

11. Faiza Waseem FW, Khemomal KA, Raihan Sajid RS.
Antioxidant status in beta thalassemia major: a single-center
study. Indian J Pathol Microbiol. 2011;54:761-63.

12. Juma A, Hussein A, Saadoon I. The role of coenzyme
COQ10 and vitamin e in patients with beta-thalassemia
major in baghdad city population. Georgian Medical News.
2023;345:160-2.

13. Neaimy KS, Alkhyatt MM, Jarjess IA. New Insights of
Oxidative Stress and Thalassemia May Lead to Antioxidant
Therapy. Pharmacognosy Journal. 2024;16:202-204.

14. Novitasari WF, Nugraha J, Andarsini MR, et al. Analysis
of Hepcidin and Interleukin-6 Levels among Transfusion-
Dependent Thalassemia Patients With and Without
Alloimmunization/Autoimmunization. Pharmacognosy Journal.
2024;16:60-66.

15. Ansari S, Azarkeivan A, Miri-Aliabad G, et al. Comparison
of iron chelation effects of deferoxamine, deferasirox, and
combination of deferoxamine and deferiprone on liver and
cardiac T2* MRI in thalassemia maior. Caspian journal of
internal medicine. 2017;8:159.

16. Kontoghiorghes GJ, Kleanthous M, Kontoghiorghe CN. The
history of deferiprone (L1) and the paradigm of the complete
treatment of iron overload in thalassaemia. Mediterranean
journal of hematology and infectious diseases. 2020;12.

17. Cappellini MD, Pattoneri P. Oral iron chelators. Annual
review of medicine. 2009;60:25-38.

18. WHO 24th Expert Committee on the Selection and Use of
Essential Medicines —Application for changes to currently listed
medicines: deferoxamine and deferasirox, Novartis, 2023.

19. Chawsamtong S, Jetsrisuparb A, Kengkla K, et al. Effect
of drug use calendar on adherence to iron chelation therapy in
young thalassemia patients. Pharmacy Practice. 2022;20:1-7.
20. Poggiali E, Cassinerio E, Zanaboni L, et al. An update on
iron chelation therapy. Blood Transfusion. 2012;10:411.

21. Breuer W, Ghoti H, Shattat A, et al. Non-transferrin bound



iron in thalassemia: differential detection of redox active forms
in children and older patients. American journal of hematology.
2012;87:55-61.

22. Chakraborty M. Study of oral chelators of Deferiprone,
Deferasirox and Deferoxamine and the need for alternative
chelators in chelation therapy for transfusional iron overload in
thalassemia major.

23. Ahmed AK, Yenzeel JH. Determination of Some Oxidative
Stress Parameters and Antioxidants in Sample of Iraqi Beta
Thalassemia Major Patients. Iraqi Journal of Science. 2017:1-3.
24. Mohammed NA, Abd- El Rasoul HF. Evaluation of
Oxidative Stress and Antioxidant Status in Beta Thalassemia
Major Patients. Med. J. Cairo Univ. 2020;88:2147-55.

25. Saigo K, Kono M, Takagi Y, et al. Deferasirox reduces
oxidative stress in patients with transfusion dependency. Journal
of clinical medicine research. 2013;5:57.

26. Fibach E, Dana M. Oxidative stress in [-thalassemia.
Molecular diagnosis & therapy. 2019;23:245-61.

27. Marciano S. Combining gene-editing with brain imaging:
from genes to molecules to networks (Doctoral dissertation,
Universitit Tiibingen), 2024.

102

28. Ghone RA, Kumbar KM, Suryakar AN, et al. Oxidative
stress and disturbance in antioxidant balance in beta thalassemia
major. Indian Journal of Clinical Biochemistry. 2008;23:337-
40.

29. Wu D, Wen X, Liu W, et al. Comparison of the effects of
deferasirox, deferoxamine, and combination of deferasirox and
deferoxamine on an aplastic anemia mouse model complicated
with iron overload. Drug Design, Development and Therapy.
2018:1081-91.

30. Al Mosawi AM, Kadhim HM. Comparison of Deferasirox
(Exjade R) and Deferoxamine (Desferal R) Effects on Iron
Overload in Patients with Blood Transfusion-Dependent
B-Thalassemia Major in Iraq. Azerbaijan Pharmaceutical and
Pharmacotherapy Journal. 2023;22:160-3.

31. Vasilopoulou M, Stafylidis C, Politou M. The thrombotic
spectrum of B-thalassemia. Thrombosis Update. 2022;7:100102.
32. Louis R, Audrey M, Mark B, et al. Is There a Difference
in Patency Between Patients Undergoing Venous Stenting for
Acute Deep Venous Thrombosis Following Thrombus Removal
Versus Post-thrombotic Syndrome Stenoses?. Vascular &
Endovascular Review. 2023;6:3.



	Title

