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ABSTRACT
E e (o lV[g[e IETale BN SJ[EIRil/E  Thalassemia is the most common genetic disease

associated with the body's recurrent blood transfusions and iron overload. Iron chelators
can reduce the adverse effects of iron overload through various mechanisms. However,
concerns have recently been raised about their negative impact on renal function. The
current study, therefore, examined the effect of different iron chelators on renal function
in patients with thalassemia major.

This cross-sectional descriptive study included primary
thalassemia patients (5 - 25 years) referring to Ahwaz Thalassemia Center for regular blood
transfusion and regular treatment with iron chelators. They were divided into 3 groups
(deferiprone 60-80 mg/kg/d, deferasirox 15-35 mg/kg/d and deferoxamine 11-48
mg/kg/d). Blood and 24-hour urine samples were collected to determine glomerular
filtration rate (GFR) and biochemical factors.

No significant difference was observed between the studied groups in terms of
GFR, urine albumin, serum creatinine, serum cystatin C, serum and urine phosphorus, and
urine sodium (p > 0.05), but serum sodium and urine B2microglobulin (32M) were
significantly different between the studied groups (p < 0.05). Serum sodium was

Received: 31 Jul 2023 significantly higher in the deferiprone group compared to the control (P=0.004). Urine f2M

Accepted: 19 Dec 2023 was significantly higher in the deferoxamine and deferasirox groups in comparison with the

Available Online: 19 Feb 2024 control group (P=0.041, P=0.013). Finally, serum sodium was significantly higher in the
deferiprone and deferasirox groups than that in the deferoxamine group (P=0.001,
P=0.021).

Urine beta-2 microglobulin increased in patients receiving deferoxamine and
deferasirox compared to the control group, which might indicate primary kidney damage.
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Introduction

halassemia is the most common genetic disease
associated with the body's recurrent blood
transfusions and iron overload. Iron chelators
are compounds designed to bind and remove
excess iron from the body. By leveraging various
mechanisms, they work to counteract the harmful impact of
iron overload, which is often a consequence of recurrent
blood transfusions in individuals with thalassemia. Iron
chelators can reduce the adverse effects of iron overload
through various mechanisms. However, concerns have
recently been raised about their negative impact on renal
function. Hence, the current study examined the effect of
different iron chelators on renal function in patients with
thalassemia major. Findings of this study could greatly
inform medical decisions and treatment strategies,
contributing to optimization of the care and well-being of
individuals grappling with thalassemia and iron overload.

Methods

This cross-sectional descriptive study included primary
thalassemia patients aged 5 to 25 years. These individuals
received regular blood transfusions as well as consistent
treatment with iron chelators. They were divided into three
distinct groups based on the specific iron chelator they were
using. The groups were as follows:

1. Deferiprone Group: Individuals in this group
received a dosage of 60-80 mg/kg/day of deferiprone.

2. Deferasirox Group: Patients in this group underwent
treatment with a dosage ranging from 15-35 mg/kg/day of
deferasirox.

3. Deferoxamine Group: This group consisted of
individuals who received treatments with dosages varying
from 11-48 mg/kg/day of deferoxamine.

Data collection included both blood and 24-hour urine
samples obtained from the individuals in these groups. These
samples were then used to determine the glomerular
filtration rate (GFR) as well as various biochemical factors.
The GFR is a specific measure used to assess how well the
kidneys are filtering waste from the blood, thus providing
valuable insights into kidney function. The principal goal of
this research was to understand and compare the impact of
these different iron chelators, deferiprone, deferasirox, and
deferoxamine, on the glomerular filtration rate and the
relevant biochemical factors in primary thalassemia patients
within the specified age range.

By studying the effects of these different iron chelators
on kidney function and the relevant biochemical markers,
the researchers aimed to provide valuable data that could
contribute to informed decision-making in thalassemia
patient care. Findings of this study has the potential to help
optimize treatment strategies, minimize potential risks, and
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improve the overall health and well-being of individuals
with thalassemia and its associated treatments.

Results

No significant differences were observed between the
studied groups in terms of GFR, urine albumin, serum
creatinine, serum cystatin C, serum and urine phosphorus,
and urine sodium (p-value> 0.05). However, our analysis did
reveal a few significant differences among the groups:

- Serum Sodium: The serum sodium levels were
notably different among the groups. Specifically, the
deferiprone group exhibited significantly higher serum
sodium levels compared to the control group (p=0.004).
Additionally, serum sodium was significantly higher in the
deferiprone and deferasirox groups compared to the
deferoxamine group (p=0.001, p=0.021).

- Urine B2microglobulin (B2M): The levels of urine
p2Microglobulin  were significantly higher in the
deferoxamine and deferasirox groups compared to the
control group (p=0.041, p=0.013). These findings suggest
that while several biochemical factors and GFR did not show
any substantial differences among the studied groups, there
were significant variations in serum sodium levels and urine
B2Microglobulin levels. This indicates that different iron
chelators may have distinct impacts on these specific
markers. Understanding these distinctions can be crucial for
healthcare professionals managing thalassemia patients, as it
sheds light on the potential various effects of different iron
chelators on these particular biochemical factors. Findings
of this study can contribute to tailored and more precise
treatment approaches for individuals with thalassemia. More
specifically, they provide valuable insights into the potential
effect of different iron chelators on specific biochemical
markers, contributing to a deeper understanding of the
nuanced effects of these treatments on kidney function and
the related factors in thalassemia patients.

Conclusion

The observation that urine beta-2 microglobulin ($2M)
levels increased in patients receiving deferoxamine and
deferasirox compared to the control group suggests a
potential indication of primary kidney damage.
Understanding Urine Beta-2 Microglobulin (32M): Beta-2
microglobulin is a protein found on the surface of many
cells, including those in the kidneys. When kidneys are
functioning normally, only trace amounts of this protein are
found in the urine. However, increased levels of f2M in
urine can be a sign of kidney damage because it indicates
that the kidneys may not be effectively filtering and retaining
this protein as they should. In the context of this study, the
elevated levels of urine PB2Microglobulin in patients
receiving deferoxamine and deferasirox compared to the
control group suggest the possibility of primary kidney
damage. This increase may indicate that these specific iron
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chelators, deferoxamine and deferasirox, could potentially
contribute to or be associated with kidney damage in
thalassemia patients. These findings have important clinical
implications. Specifically, they warrant close monitoring
and assessment of kidney function in individuals with
thalassemia who receive these specific iron chelators.
Monitoring urine 2Microglobulin levels can offer insight
into the potential impact of these treatments on kidney
health and guide healthcare professionals in adjusting
treatment plans and implementing  appropriate
interventions to safeguard kidney function. This
observation may prompt further research and exploration
into the precise effects of these iron chelators on kidney
function and f2M levels. Understanding the mechanisms
behind the increase in urine f2Microglobulin levels can
potentially lead to the development of strategies to mitigate
any potential kidney damage associated with these
treatments while optimizing their benefits in managing iron
overload in thalassemia patients. In summary, the increase
in urine PB2Microglobulin levels in patients receiving
deferoxamine and deferasirox compared to the control
group suggests a potential indicator of primary kidney
damage. This underscores the importance of ongoing
vigilance and assessment of kidney health in individuals
with thalassemia undergoing treatment with iron chelators.

Ethical Considerations

Compliance with ethical guidelines

This research was approved by the Postgraduate
Education Council of Ahwaz University of Medical
Sciences in 2021, respecting the rights of the authors and
authors to use printed and electronic texts and resources
and the approval of the research project in the Ethics
Committee of Ahwaz University of Medical Sciences
with code IR.AJUMS.HGOLESTAN.REC.1399.153.
This study was conducted by sara mousavi larijani to
obtain a doctorate degree in internal medicine.

Funding

This study was supported by Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran.

Authors contributions

All authors contributed equally in preparing all parts
of the research.

Conflicts of interest
The authors declared no conflict of interest.
Acknowledgements

The authors would like to thank vice chancellor for
research and technology of Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran for any
support during the performing this study and
Management and staff of Ahvaz Thalassemia Center for
helping in this study.

Aref A, et al. Chelators on Beta Microglobulin (B2M) and that of Serum Sodium of Patients with Thalassemia Major. JSMJ. 2024; 22(4):450-457




¥ o)lond YT 2,93 A FoY 500 g 550 500 )y l ‘;; ‘54—;5
o *

I;w.% 9).: Al

a Mo Glylow ey mawg 5130 Igiglg Sue 93 W ool (S, eWS U (ow)
295k oYU

9L 8955 T gyl e T sy Y (g3egn s s agl”

0! G198 s 192U Gt (S sl SISLEINS S (030 tlas U Clinion 35 o 1515 09,5 e 55 0 ustins] )

Ol lanl cGladl jerll (guia (S sy @oke BN ¢ S5y 0USUES1S ¢ SWi gy jlewd Y
Olpl 3lanl (jlaal yaald (cdia (SWijy oke oIS (S5 0a8UES1D (5590555 9 (5957 lod SLatuwl .Y

Use your device to scan
and read the article online

Aref A, Musavi Larijani S, Ehsanpour A, Shyanpour Sh. [The Effect of Iron Chelators on urine Beta
Microglobulin (B2M) and Serum Sodium on Patients with Thalassemia Major (Persian)]. Jundishapur Scientific
Medical Journal. 2024; 22(4):450-457. 10.22118/jsmj.2023.409441.3194

d

https://doi.org/10.22118/jsmj.2023.409441.3194

0SS ©NOLS)
BY NC

S 155 0 (o2 (510 WS Cansl (330 921 Yl BN 9 (95 S0 (32,5 s b po (S5 5 lowt (.55 LS (ouWG
2580 51 o (o 5550 390 13 A 1 Tdl o ol b D RIS i (5lo unniSia G315 511 (a1 4l L1 Cogllacls
29310 rou VU 4y Yo o lows 53 4l 3,5ko 2 (T ilitee (GOCIS 15T (w1 41 Sl aslllan g, (ol 51 Camsl 0045 oo 4
ol A 1> 5
9 05 G b 198 ol 3550 4 84S dplyo (Jbus YD 5 0) (qomt¥B ot sebthor o a3
“FAME/KE/d (yuolS 5339 ME/KE/d VD-YD S gyl 35 &+~ Ao ME/K/d (390 593) 09,5 ¥ g cob (510 9IS U pliho (slo
e (6 3l (ctbonmniget 10,9556 5 (GFR) Jg 50515 (ogmenl il (30 conad (512 )31 (SR ig03 508 i (1)
1539 oy 0y € (yliamns 0 po 1S 631,31 (omogel] GFR 1155 51 asdllae 3,90 (509, (ot (R 5 JiB g5
p<e/+ ) Siils 5 I g Crglis Bog )5 w13 (B2M) )3 (93859 5Su0 B2 g 8 yow ot uer Lol p> [+ ) Cnilti 3929 51,81 o3t g
9 (P=0.041) (oS5 )35 09,5 )3 B2M 1,31 (P=+ /o + ¥) 391 A0l 09,5 jf jiutiar ()15 (Ao yob &1 (o985 09,5 13 o e
5 (P=0.001) 92,95 (g0g,S' ;3 oy dww el 2 OGME D92 J S 09,5 51 YL (g B yob 4 (P=0.013) STy 8
392 (oS98 09,5 I pias (615 (G20 y5b 4 (P=0.021) (59 pos! 95

ol I3 U5 09,8 4y Comnd S il 35 3 CruolunS 95 DA kot 53 41,31 Yobs (odprelSs Seo VELY slsn +A:Cl 5 G ,U
Wil 4 gl ] 233 Wi ol (300 VEe¥ BIYA Sy g U
5SS Uy (€ (i liamann (5B T 43S (g5l soms¥G VP o e 1Ll &b

~ m

1) 8 3iam

3)le apul

lnl ¢jlgal ciloal 91l (g (Sl @ole oIS S’ o030 (ol )b CSS 38 s ( Jol5 09,5 1 U
SAVVYOFFVNF 208l

aref-a@ajums.ac.ir :abb),

1950 oG 3 48 3 Shos VST g (2] 5,95 oo 9 )l duw]



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
mailto:aref-a@ajums.ac.ir

F o lows YT 2,53 VFY 500 9 192 ke

*
spl—w u—>
IRAJUMS.) loal ,els can (Sbjp pole oSy S
alllas oyl s ool jlsnl aw Wl S 5o 45 adlllas (REC.1399.153
A Mo Jo YO U O ww 0391500 13 (45 V5 030 14) Hlow YO Jolis
axlpo jlanl L ow WU Sy 4 Jlo S Gdo 4 &S 29y j95le oYU
Jbye sslo a9 2B S 0 )15 8 3y oS plaie o g 038

53,8 oo o3lil yal (ol )OS
8Ly 5 y93le o VB & Mo filagy Jold asdllae 4y 395 (sl )line
el e 35ng Jobs 2,5 lonn 39 45535 Jlo U 55 ok
Olojon Bpan g Cojiglg sl Vb (y53 )b uld aile S L)l
5 BT gl ) S 5 65 i | g 52 SenS gy (5lmg
Yo (80,0 95 98 bl 2 chlen ol iy b (BAS 8 55
oSoxlps (A=Femefkg/d)  Gopds Jels (n=10) 0g)S
B85 s (FA-VY mg/kg/d) cpmeluS'qy8> 5 (YO-Y0 mg/kg/d)
Alle g ol 5 (05 VY @00 ) 0)@ 10 09 o ccul 2 0pMe

i adllao 3y S 09,8 s 4 LAY w4 Il low

OB 255 5 (i 5 ) Oilost S5 500 lasdio s
¥ ol 0 ad e oSl eslaiwl oy e g oM £o5 ol
Jold pp olewdon slaygSl i (ol Wb o8 ) e
Om (gly s el VY )0l diges b 48 )T padu g pd ]S
Sly 5)lad Jgayd il edlatwl b (GFR) (JgyeslS (igl iled &5 0
2 A Al (pyw sl ST/ gyl x GFR = k) Jlw VA 535 8348
VoV G558 el g ST Lo Y 05 838 sl K gesd ol
ol 100 s

2B m2j) 2ol Asles 5l oalizl b Jlo VA oY o ykogs (512 GFR
2 okd S J.ab.c 5 0gMe LA duwlore (IVIDRD) &9,,[5 Solows 3
B2-) 15l dsslS 5 5o L g oy €yl ()85 sl S VL
P Ay g als oSlee IMB] was b Sl e @ 1) (MG
L3)S" g pS03ll aBors ol sladiges

Sybol Jalosi

5 odlil b YY 5w SPSS 58l oy bawgs (g)lol s g i

olly i g (S el bl d)lge (sl g 8) Jio t g0
P< b oSS (S yel,bb 3)l90 (4l Kruskalovalis) a8 )b

A a8 b s Iy me (g)lel ks 310.05
pran
oS el hlan o i @9 9 v oSbe awlie

ool odd 0l L Y Jods 0 J5S 09,8 g calie (glayg
(0933 oIS 8Ly (slaog)S )3 el By (loj ke (Lo

doddo

St pae b el gl 5 oS cudl 5y MBS S eV
Sy 3 i Jl (86 SaalS ol el e Sbul uglS (glee
Ohles Vo)l 3105 Mie yljless 55 Sloy oy jamSTL &S Cawl (yuelS
(4 S35 (BB 0y i g mje g oS sloalli g @l |
5 b olpod j90 g jw )3 039 4 (SlgSeil M5 Sy Sl
oV JSl dan (gl loyd (gl [V] Sade pazeia S5
5 Pl o8 Gladels el Glp o5 cuwl 308 Jol5 G5
ATl Gygpe 38 Joo 1) it Wl o & (b gl 50
IV S o cdlyy o LSS atan dw b g3 5o adsl oYU ol lews

O 9 ool )l LSl I AL eV sy S 1 (gl
G5 Sl Parsrnl ey ol ol o aw sl 3 o 5
ps> 5 Jol 250 -l ol (glodg) ol [al3il g 5,5 5 20ste 55
S oS > 4 ped3y50 5 50,8 ol >l i a5 b &
L0 &) ol o0

e olyie @ gyl Cd)b sl e (me3S hlew cnl
ot sl 2l g o )3 ol]] el ges el pal Jobs gy
2 Sl g pie SluS5 A5 Gl ogill Jhle o 250
LV &) el slacsl

35 09yd 338 5 S B ales | Sl sl plusl s ST yal
SN 4 i Wil (o0 glop pas g > g Wb (o geS
398 hles (S5 pgd awd 1> Sye (> 5 b pluil (l 5 Sles
2 bl i O-"’T SaeMis b jeddlphble loyy cplpls [V]
ssha ) (SN) ceds 9 g )b eV phlen copse
{A] wida oo 390 s peRetx

ool glopd o glsie 4 gl 0308 pobo 4y 3l o Jlo 2 oS
Gl pdl ldlas (Jb ol b [A] 8l «d)3 )15 eslatel 5yg0 jSge
V]l ool ol adS 5,Slae 1y e85 g ool 'g,85 igllasls
OGP S gl 9L gloyd JUd 0 (G956 oyt 5l (63)l90 9 V-
J:LQ 69»15 u.:l.w)b Wil )I ub); ‘U”l » D5M§[\Y c\\] Caol ol
g L]0l 0,S5 G5l ol claygdls Jlis & 1) a2
als 5 Slae p oal gl @S glgl Wb s G b ol adllas
sl eV 38 50 4y oS dnnlyo yile (cow VU 4 Mive o jlors 5

@i 059)

M 4240 A5 51 s 39 sabaiie sio anllas Sy il adllas

295l (oYU 4> audS 5 S JWAT g o] g, .o ) Kod g Ble annl




Fooylond TY 0,93 NPT 120 9 y90 5o

$og)S (295 dunlio cunl oads 00y L ¥ Jouo jo &S jglailen

5 J5US 09,5 L (19295 09,5 53 p iy e 45 3> ()L aalllae 39
glds J 5 09)5 b (S gyl 33 g (elaS 9,83 09,5 55 )3l B2M
OelaS 9,83 09)5 33 o ks (yiren (P < 0.05) cudly ()5 gine
(P<0.05) 3l5 (L5 (S 9,001,855 (1930293 09,5 b (51> (sine oglis

= o>

YIS o VXI5 2 XISV XYY £ Y5 S gyl s o oppolaSy i
ol o0 035 HLi ¥V Jods jd a5 jglaslens (p < 0.05) 540 Y¥/+ 5 &
S ysS 1l e 5l a8 ol L ol g e (lendon (sl juxie dunldo
allas 3)90 sloog,S (m py e 9 )1l B2M Lo cadlllae 390

(p <0.05) wxily (5,5 gne olas

alllas 3,90 (5o 05,5 (pmi @i Awnlie 1) Jgoa

Chelator

1 0,
Variable Level e vEmEn () Control frequency (%) P value
Male 19 (42.2) 4(26.7)
sex Female 26 (57.8) 11 (73.3) 0.283
Total 45 (100) 15 (100)
Age 17.91+5.40 19.73+4.71 0.224

(mean + standard deviation)

adllas 3590 slo 09,5 53 5100 g iy pliasdgn Jolps anlis ¥ Jogi

Biochemical tests Deferiprone group Deferasirox group Deferoxamine group Controls P value
GFR ( ml.min.1.73 m?) 126.06 + 37.22 124.06 + 35.87 131.8 +36.36 128.86 + 33.24 0.965
Serum Cr ( mg/dl) 0.72+0.11 0.7 £0.07 0.74+0.14 0.7 £0.08 0.705
Urine albumin ( mg/dl) 8.6+7.11 5.73+2.43 9.36+7.71 10.13+£5.76 0.089
Cys C (mg/dl) 0.79+0.16 0.82+0.13 0.79+0.18 0.71+£0.09 0.185
B2— MG ( mg/dl) 1.9+0.56 2.57£0.98 2.23+0.6 1.73+0.44 0.035
Urine P ( mg/dl) 63.8+31.84 40.06 +29.11 42.06 +20.28 48.73 +21.18 0.122
Serum P ( mg/dl) 5.22+0.88 5.08+1.17 5.78+1.51 5.09+0.43 0.211
Urine sodium ( mg/dl) 137.26 £ 56.84 122.26 +51.82 111.33 +44.37 118.53 +47.53 0.596
Serum sodium ( mg/dl) 136.46 +0.83 135.8+1.42 134.66 +1.47 135.33+0.97 0.001

23 o Ll ()l xe glai P<0.05 oy i odliiiw] adlllas

addllas 3y90 slo 09,5 13 e a5 51,0 B2M auulie .Y Jgu

Biochemical Deferiprone Deferasirox Deferoxamine

1 2 3 4 5 6
tests (Group A) (Group B) (Group C) Celnims P P P P P P
B2- MG 1.9+056 2.57+0.98 223406 173044 NS 0013 0041 NS NS NS
+
serum Na 136.46+0.83 1358+142  134.66+ 1.47 135335 000 Ns NS NS 0001 0.021
(mg/dI) 0.44

1Group A versus controls; 2Group B versus controls; 3 Group C versus controls;
4Group A versus Group B; > Group A versus Group C; 6 Group B versus Group C

S 5 o9l a8 il sloesS o W38 B e
O3l ey (ol 9,83) 25k s 9iMed g (1930290 + (elS 9,83)
IV] 805 ol jaud 50 (g)ld me glds oy ol padus 282

caliseo (sl pusio Yo 5l dalllas 590 (slacures glds 4 glas oyl
599 0PN £ (P Dlabd pnl )b Bls] S g lon Do o)
Sloasl 0gd e sdalin & jghilan Db e bgiye (g e8NS
5 ol Ble colg S St 5 5500 o oy & barye
Gl 5L5 3y90 Ao ol )3 (g s Oldsind

asl GFR ol S 5,Slas Jpans (gl Silis il aslllas 3
J5S 098 | dunglio )3 el &M 008l o e ) (1S
e g Economou iledllas b o golis ol L (g)ld sime cglas
LV A0 V] cul callhe o Ken g Sl o) Ken ¢ g

&

4l 3Slae ool ilise (slaygds Sl e 4 pols aalllas

O G Gxe gl ol olwl 35y oo adel oYU 4l ilaw
oanliie )13l udus 9 )3 g oy hd Gline ) addllan 390 (slaog S
09)5 3l yidar ()l (gne 9l & (983 09)5 53 Py ribes Lol s
9 opelS9B 3 pp e 3 Gbre Ooli Lol g S
(St s 2Bz ol 025 010l IS 095 | gl 3 (Sl
ML ooy Cod oVl hilow 53 pyw lacadg Sl s
ol adllao b gls o) Kad g oils anlllan ol sl 005 b)15S
)Son 5 9l g LSen g GuiluibY (o LKen g dals Lol g
038 b o5 By ot 315y i s il (55t
5 Economou <yl ogMe [VFVY Q] W08 ()58 ,9Ms oyl ys

195l om¥U 4> als’ :,S\L«s WS 5 u.hi Ls'@)ssyw: Oy 52 g L_é)k- duns]




F o lows YT 2,53 VFY 500 9 192 ke

M Ollia Ve
g3 GBI Jgo! 5 5o

u_g.\:)): P91.C olKiily ;lAASJ ) QMMQDU 5 ‘51)9.\» ] L)Lma)J U"
P OBy o sWae 3> coley L &S cwl1399 Jlw o jleal

P Sl )b cogal 9 Seigpsll g ol @lie g gt edlatul
IRAIUMS. 35| 35 | jlsalSisy pole olSiils g1 ataS
HGOLESTAN.REC.1399.153

Sl b

Jilgal smld guir (Sbp pole oKl Jlo colea L) 0l
A5 plol ( Th-9904: 5udivs 4l jo SaS o,los

ob Mg 8 jliw

il S lie dllie ol (oilwedlel )3 B uungs pled
&b o,

) @lie (255 dlie (] (B v 3 I ply
13598 9 S5

Sbisy Jawy 4S5l laal (S3 pole olRiils Jlo coles Sl
Do oo S5 g il (T wilosens (¢ )Kon

aly (3p0lS 983 (G5alS Capoun o5 2l LS ylSen g ()55 <l
Sy JB Slole Bpae (lil g 91> 593 (il b g cul g3 &
5 Cazon ;0 Cgldd s 4 Cunl So placugles cpin VY] Cunl

Al oleyd

Wi oS 9 5l G 1) GFR Gel ppus (il o8 bl ]
2 iz g ol Jine Sy 04 loe o plgie 4 € il
DAL sl odds (5155 a8 GFR 048 b)) ,135 506 (glaygiSl y
uglm asllleo dy90 dlﬁm9)§ O )0 pyw C w;w ‘)Aal> axllao Bl
oS cdl yd dlzbo”f 5 O] CJ““’ Jb C)i] Lol d)bujum
oS 291 Sy 09,5 )3 ol s Sl 5Vl (S gl B3 055 4 98
5 Economou et al ;3 .usb adS” cuwl g9 odims L5 cowl Soe
VB L Ghlow ) ppw € ol GRIEN Lo 5 2ol
2 C ol (oo gdaw il dwy oo las 40 [A V] A5 sdaline
OwlyS daws b ol o s b g lio 3 595l b yloyd cow oyl lews
&S 15l (g9alS oydg5 IMB! sy s canl (Koo GFR g (aubo
2 adol Sl ol 0 1) C ylinnw (65 ojl0l Coje Slg o
3 LS oYU lew 50 adS > Sles
oS cdl )y sleog,S o ol B2M &S b L Lo glaaisl
g J5S 09)5 | s (6)dsine sobdr S gyl 93 9 (oluS 9,83
‘Cﬁ‘ 2 0g)e Ll Aﬁjsl LS%K 6&4]9] 5, Sdas M5 o)yl FLe
uufa)M»I)B.) 9 (Y/YY‘ + ’/;") uualmgs)B.) dlﬁab}ﬁ Jel )]).)l BZM
Vlais! 4 395 (VA £ +/0F) g5 ,83 09,5 5| sy VIOV £ +/AA)
5 b 5 oS 5 905 b amd o (i |y o it Coeus
(395 sasl e ple VY V] cush cdlls pols adllas b o)) Sen
9 b oYU L adgl laws )3 1y B2M/Cr @d> yiol3él (6,505 aalllae
GRIBLN 8 (5155 J5S 09,5 b duslie )3 5958 L ployd (g
A8 o clyd jeMs b loyd gud 45T eV Wy lews ;5 B2M
4 Blg3 oo a8 0Bl (godS Aol 5 Shoe IS oaims i canl (Koo
o3 S5 05 (a3 S s S 4 bdas Llole iz Jalse >
OsrslanSly Bl AT ol el 1 ogMe amd &) g)dpmsan

S5 4o

Py e 9 (B2M) 5153] (52915 9 Se0 Uy caalllae (ol s olusl 2
Ylois! S ol a8l iol33] a8 o il yd ol H5M0s a5 Jllew
e T llllan 5 b ol b sl S agl asu] oims ot
oFNS j93 NS b leyd e il (algs o dlaly 4 355 o0
280ee Jolse bl 2l Jl g pys el b oy (mslSsen oo
oy 3l (iU sudS (oo )b LT aS 395 yastiio b 395 duwlie (coalS
hlas ol 3 oanliio LB M)l bl H3M L

295l (oYU 4> audS 5 S JWAT g o] g, .o ) Kod g Ble annl




September & October 2024. Vol 22. No 4

Jundishapur

References

[1] Muncie Jr HL, Campbell JS. Alpha and beta thalassemia.
American family physician. 2009 Aug 15;80(4):339-44. [PMID]

[2] Nienhuis AW, Nathan DG. Pathophysiology and clinical
manifestations of the B-thalassemias. Cold Spring Harbor
perspectives in medicine. 2012 Dec;2(12). [10.1101/csh
perspect.a011726 ] [PMID]

[3] Taher AT, Weatherall DJ, Cappellini MD. Thalassaemia. The
Lancet. 2018 Jan 13;391(10116):155-67. [10.1016/S0140-
6736(17)31822-6] [PMID]

[4] Chowdhury PK, Saha M, Basu A, Chowdhury D, kumar Jena R.
Profile of Iron Overload in Nontransfusion Dependent Hb E
Beta Thalassaemia Patients-Is It Different?. Blood. 2015 Dec
3;126(23):4557. [ Link]

[5] Taher AT, Saliba AN. Iron overload in thalassemia: different organs
at different rates. Hematology 2014, the American Society of
Hematology Education Program Book. 2017 Dec 8;2017(1):265-71.
[10.1182/asheducation-2017.1.265 | [PMID]

[6] Saito H. Metabolism of iron stores. Nagoya journal of medical
science. 2014 Aug;76(3-4):235. [PMID]

[7] Economou M, Printza N, Teli A, Tzimouli V, Tsatra |,
Papachristou F, Athanassiou-Metaxa M. Renal dysfunction in
patients with beta-thalassemia major receiving iron chelation
therapy either with deferoxamine and deferiprone or with
deferasirox. Acta haematologica. 2010 Apr 1;123(3):148-52.
[10.1159/000287238 ] [PMID]

[8] Borgna-Pignatti C, Marsella M. Iron chelation in thalassemia
major. Clinical therapeutics. 2015 Dec 1;37(12):2866-77.
[10.1016/j.clinthera.2015.10.001 ] [PMID]

[9] Hamed EA, EIMelegy NT. Renal functions in pediatric patients
with beta-thalassemia major: relation to chelation therapy:
original prospective study. Italian journal of pediatrics. 2010
Dec;36:1-0. [10.1186/1824-7288-36-39 ] [PMID]

[10] Wei HY, Yang CP, Cheng CH, Lo FS. Fanconi syndrome in a
patient with B-thalassemia major after using deferasirox for 27
months. Transfusion. 2011 May;51(5):949-54. [10.1111/].
1537-2995.2010.02939.x ] [PMID]

[11] Rheault MN, Bechtel H, Neglia JP, Kashtan CE. Reversible
Fanconi syndrome in a pediatric patient on deferasirox.
Pediatric blood & cancer. 2011 Apr;56(4):674-6. [10.1002/
pbc.22711 ] [PMID]

[12] Badeli H, Baghersalimi A, Eslami S, Saadat F, Rad AH, Basavand
R, Papkiadeh SR, Darbandi B, Kooti W, Peluso I. Early kidney
damage markers after deferasirox treatment in patients with
thalassemia major: a case-control study. Oxidative Medicine
and Cellular Longevity. 2019 Apr 21;2019. [10.1155/2019/
5461617 ] [PMID]

[13]Zafari M, Aghamohammady A. Comparison of Beta-2
Microglobulin Level and Some Variables Between Thalassemia
Major Patients Who Treated by Desferal and Control Group.
Zahedan Journal of Research in Medical Sciences. 2017 Oct
31;19(10). [Link]

[14] Lapatsanis P, Sbyrakis S, Vretos C, Karaklis A, Doxiadis S.
Phosphaturia in thalassemia. Pediatrics. 1976 Dec 1;58(6):885-
92. [PMID]

[15] Aldudak B, Bayazit AK, Noyan A, Ozel A, Anarat A, Sasmaz |,

Scientific Medical Journal

Kiling Y, Gali E, Anarat R, Dikmen N. Renal function in pediatric
patients with B-thalassemia major. Pediatric nephrology. 2000
Oct;15:109-12. [10.1007/s004670000434] [PMID]

[16] VOLTI SL DGF, SCHILIRO G. Acute changes in renal function
associated with deferoxamine therapy. Am J Dis Children.
1990:144(10):1069-70. [Link]

[17]Koren G, Bentur Y, Strong D, Harvey E, Klein J, Baumal R,
Spielberg SP, Freedman MH. Acute changes in renal function
associated with deferoxamine therapy. American Journal of
Diseases of Children. 1989 Sep 1;143(9):1077-80. [10.1001/
archpedi.1989.02150210113029 ] [PMID]

[18] Rigalleau V, Beauvieux MC, Lasseur C, Chauveau P, Raffaitin C,
Perlemoine C, Barthe N, Combe C, Gin H. The combination of
cystatin C and serum creatinine improves the monitoring of
kidney function in patients with diabetes and chronic kidney
disease. Clinical chemistry. 2007 Nov 1;53(11):1988-9. [10.
1373/clinchem.2007.092171 ] [PMID]

Aref A, et al. Chelators on Beta Microglobulin (B2M) and that of Serum Sodium of Patients with Thalassemia Major. JSMJ. 2024; 22(4):450-457



https://pubmed.ncbi.nlm.nih.gov/19678601/
https://perspectivesinmedicine.cshlp.org/content/2/12/a011726
https://perspectivesinmedicine.cshlp.org/content/2/12/a011726
https://pubmed.ncbi.nlm.nih.gov/23209183/
https://www.sciencedirect.com/science/article/pii/S0140673617318226?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673617318226?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28774421/
https://www.researchgate.net/publication/331306025_Profile_of_Iron_Overload_in_Nontransfusion_Dependent_Hb_E_Beta_Thalassaemia_Patients
https://ashpublications.org/hematology/article/2017/1/265/21171/Iron-overload-in-thalassemia-different-organs-at
https://pubmed.ncbi.nlm.nih.gov/29222265/
https://pubmed.ncbi.nlm.nih.gov/25741033/
https://karger.com/aha/article-abstract/123/3/148/14595/Renal-Dysfunction-in-Patients-with-Beta?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/20185899/
https://www.sciencedirect.com/science/article/abs/pii/S0149291815011510?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/26519233/
https://ijponline.biomedcentral.com/articles/10.1186/1824-7288-36-39
https://pubmed.ncbi.nlm.nih.gov/20500848/
https://onlinelibrary.wiley.com/doi/10.1111/j.1537-2995.2010.02939.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1537-2995.2010.02939.x
https://pubmed.ncbi.nlm.nih.gov/21077910/
https://onlinelibrary.wiley.com/doi/10.1002/pbc.22711
https://onlinelibrary.wiley.com/doi/10.1002/pbc.22711
https://pubmed.ncbi.nlm.nih.gov/21298760/
https://www.hindawi.com/journals/omcl/2019/5461617/
https://www.hindawi.com/journals/omcl/2019/5461617/
https://pubmed.ncbi.nlm.nih.gov/31178966/
https://brieflands.com/articles/zjrms-11538
https://pubmed.ncbi.nlm.nih.gov/995519/
https://link.springer.com/article/10.1007/s004670000434
https://pubmed.ncbi.nlm.nih.gov/11095025/
https://jamanetwork.com/journals/jamapediatrics/article-abstract/515345
https://jamanetwork.com/journals/jamapediatrics/article-abstract/514764
https://jamanetwork.com/journals/jamapediatrics/article-abstract/514764
https://pubmed.ncbi.nlm.nih.gov/2486554/
https://academic.oup.com/clinchem/article/53/11/1988/5627220?login=true
https://academic.oup.com/clinchem/article/53/11/1988/5627220?login=true
https://pubmed.ncbi.nlm.nih.gov/17954506/

