[ Downloaded from bloodjournal.ir on 2025-12-04 ]

<&

(AP-4Y) Ay JLGJ.\ a)\.q..i\' 693 MJ},‘,

W2 gt 9gw 39 393l (o ¥l Gy 4 Wio o slows 33 (S O Shoss
ol i Ll o Bl b stiSer b

Odubdy

J&;;@L

) Bar Al e 55l VU L Wi Oiley 0 S e Sl 5 o S (o 2188
Dg K u g 53 a5k WYUQMM)%):J,G;JSMM cantlan

by g 9150

(=) s (s bl 4 s kiSanrl o 5550 e VU 5l YO (59, 5 o = Ao g5 anlllas 0
30 ot Ol OGP Sls (i e Jold aadlln 350 (sla it 23 8 D) i
Ko i 318 31315 o B1S 52,08 5 2SI JalS 2l aizlas 1wy Ol slay plas (512 35 o oS e O e
O3l 31 eslital b ¢ SPSSNO/D LAl o5 53 5 ok oS SEMBI s A ploxil 315 525,15 51
W3 o 590 005 0/00 (g lslime a5t ()bl

bast

(EPNSYENCINE SN <{ WAL VA o T/o | Y Y POURRIPON L POV K <1 RSPV WAL VAT - 7 i) BY ORISR < WY
s 31 Z g5l 5 S5 55,055 7S g Jo i Ol lew Y/ 55 5 b Slulas 5 YVYV/# Ng/mL
25 b b Olylews SIIVVIA 5o 315 553,08 58T 55 omad Ol jlaws 31 ZOV/N 5 IVV/FP 53 i 5 4 Al
3 4= Restrictive = b b S gubs 5 Shas I Ol jlen (315 55,05 551 )3 (amb b a8L cn i mls
CBL s lads slaas g o B L L;’aljfﬁ:)\s‘,s‘ 23 b b LAl o (g sl LU anlao ol e
o sdalie labine LI o oS e 5iln 5 o Gl (I gl 3 Shes I el s 4 05
S

Rl 3 gm 4Bl o S ld Ol (1S 3,8 ST s e e S s 5 e I
2y o § Oolen (U 62550 S el S lessd SIS a5 S

S8 53,5581 15 sl SIS 523,55 pS eV 1y 2l SHals’

WP s &l
DN 2 e sl

Olplo b - L o (So 3 p ke JRIs S S Bue s 5 Kl 5 Sladss S e sbskul - 085S g lew asie -
randy Ot lo = (OUE DLl =t o S35 pske o205 5 S Bae 5 55 My 5l Sl S50 JLils = Gope 5 B aasiie 1 g 3o Y
AVIVASENOY & S Ol i o ()
Qlﬂl__x;?ﬂ__x;?ﬁ‘;(jﬂpl.aali&l:é&ﬁaﬁlsdﬁhxboutbd4:.,“5}4;_&}:&&2}_5—\”
Olpl o gt deto (S ole olKils - Gyye 5 B 318 5581 ot 5 -

AS


https://bloodjournal.ir/article-1-742-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

AY Sl ) asled O sy

>

33t e IS 5 B s sl ol e s
23 adsle oS 5 0050 Ol sl sy JLs a4 (i
Dl (0 ties VB O les 5 (5,505 Laseis
35 S 338 S| 5 (BCG) 31 535,85 S0 ol i
W)l e S 51,5 Sl 5 ge calises (laanlas
Obbes 03 (B (6555 s 40 addllas ) 53 (VY
SECG ¢l Sl tlas 3l eslin ol L e VG

Ry, § alee

L By Bl R T o5 el
S ediSaaxl e H55le eVU 4 S Oljles
plosl o o (m2) e s Ol jlo ol Slagsslas
el 35 Solemd o Do 4o S W ped By S
S Bl S B aasie b Ol
L b e ol S slsilas s S
anis B S 55l (ECG) 3l S 55,5 5 xUl e 50 szl
by el sy 1S 55,5 15 (CXR) ae
O Gmosh 31 8 b HD Ol e (65 3 lasila
odSyp dm anxrl e b b Olie 5 Gy 5 lads ol
Ol ol o ety 355 5 51 ECG s gl les
ST- Sl et 5 Lasalas (S5 il (355 et o some
5B nle g 5l OXR 8 S 13 (35 50T
b Sl 3 s 3y ey Y Sl S
M-mode «, Lls sy 4 Swly s il 5 318 55,15 ]
o= Ok 5 (Supine) sy 4 el s Cunsy 532D
PSS S s kb slaadl S plnl i
(Slazm 53 SV S Gl 038 w40 Ol
S5l 5 gt s Sae I 55y SV
e o sl s SNl o
5l =xaSp value 5 <3 3 15 3G 5, 50 SPSS (g, Ll
3,5 Al lsbias +/00

bR ail

&;—S}ﬂﬂ_:j.’j;v\_ﬁ/o\/Y (o >)).a)l.¢t.37‘0)'l
i A/ 8 £ FY aadllas 5 50 3131 o o Sole .

AY

Aoy

b ol e S 51 as S s VU Ly
o sy e OB L SalS Sl &S s e LSS
Sl S 53 (olen o (D sd e sl b SIS
B ¢ g don il sleal Wl sl (&l n e
5 3T Jled ol g sliial 3 slas 328 oomen 5 5
S aibe VB Ly (Nl mld o5 Sl
waly Ol ol Dl aalsl 5 Sl (Golo LidS o 3
Al e 0 sellable 5 5 S sbag 5«

Bhm sead g5 olie 55 b 05 Gy S|
Li 1) e 53 r;wa G A0 o e slS san clale
Syt i S B e U 0hlas ol At 5
o2l 55 Sl (S Ol nl 53 (V) dal s o
sdalin 5, o slag, 5 5l 3b ol bl by e
(F)s 55

S Hleide Sl ke O3S 53l mand 5l
GS s Jold i Bl L A s
5 558) A8 (6,553 (T (Sl pme g3 ) 3
(2 2US g obd) e plie 5 250555 308 (G e
248 FS Oljee 4 5 b grh A s 5 Ay Lk (2Ll
Db S5 5l Ol p20lse 50 51 (658 G5
B ol Joobams s b isde 5l 230 oge ol
oL Ol (S5 5 s Sses S HIV Sisee (C L
L5-V)s 5

e 208 s 5> Al s Sl 30 (G olasy
53 3 b g O pmimn oV 1 3 al e 510
Lo o Sl Ollas SITVY 3 e 5 S e s (315
Nl 5 5,555 a5l oG

S Dbl 53 0l S L Lol V5|
Pl ozl S g oLl 55k VB
W (g5 05 SLid SRl (ST salis 5 Shes
B ol (ks Cos)S J«%)T (Slaz 5o
s omeVWB 3 e 5 S e g Lo 55 e
S, Shee I Gy gy cotlod (ol ply (Ve )s s e
Ll o5 0 S

ol Fos bl (2 3Lkl « MRI 4 S


https://bloodjournal.ir/article-1-742-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

O 5 S b

Lo 53 55l eV Ly 5 L8 s Shae

CAVAE) 5 ol sladd s i T (LYY/AD) L
RN PPN JEINCA 177 NSRSV O
b 3 CLXIAD) AF &y ps a4 oy Dl 5 (LY/AD)
oLt 53 QT 5 31 (g5 dios Il Ol 51 ol
2y b axdlas 3550 Olsles

5 Shes Il ol b i 315 3,LS S
s 3, Shes IS OV P oy Jsils
S (IO ) s amm 53 Il 5 (VI o
A sdalie Ol 1 pldS s 53 53,10 2 I

e b Oble 53 SIS 525 ST slaasly 4 lis
G5 AR 5 p e b IS o il a6
e o Jaels 5 Slas I (g Lais 5 A Ll
Jsdor)ds sdaliia Jlsbne BLI,1 (o oS sen Sk L
Y

e
M Olars 5o W bl oS (s o8 5 Shos ’
33s V6 Ol ST AL e a5l eV
bl e B bl daas S SV gb (S5 dates
DAL oo a8 e & e Db 530 ol S
S s s Shee s Il Lol e 5 ol L
(8 (6,500 Cueal 4z 5 LV )l Ol ol 2
LS et B 51 Ol asllae ol
Y i b S alee il aalas
Sl O 4 il laaalllas 530 p b Oles
53 W (S anles Dog sl B 8 50

O3 Gy s 5 g JL\N\/\UDLﬁq&ADJ)v\}MJJ
2 APIFY i b SSe 5 YAS 2 7/F el el
g}j_,\;d_ﬁ oMuﬁd)}k QLQ.A (\ d)v\.}):}}T\T\/?
dufu\)ww‘jzdwj&\ﬁﬁbjls_}j&“
Ubl_@:; Y/Y‘ )l J,:_.:).) ‘-;B\Jfﬁijls;‘ 45&&? DL J}J

°y&~bj“9

adllas 3,90 Oyloy (o8 slaasly o) Jgor

Lo Sl Cardy P
£Y/4 Yy Jb aslas
YV Y by g%
OV Y e 5 S sl
£Y/4 V0 by e g s
Vs Yo Jl 5
Ya/¥ Ve dby e | SISl
YY/A A Jbe s 5
YV/ YV deys e | BlSsss

P oo w5 b e Lol
b iy 5 TV tn b S s
50 S3 Ol slaw VIO s i 5 55 (VY /F) e 55 5
A et LB Ll

i G L 55y reb s Obles 1¥Y/A 3 CXR
il JKe s,

Dt B35t Jils b b (1S 00,085 Sl

o ol S gl s Ses Condy SKE 4 andllae 5,00 Ol 53 U G2y P JCHPEFRIVETS RPRENC A SRNON L POU I TP QPR

s 5 Shes
; _ sy
tlost ool omslomn Sl S (o) o ey

+/54 AID (FA/D) \V ey j

p=-+/t Y% J‘-’jls}"”ﬁ
+/44 a5 ©V/0) \A Jl s
400/4 YYY/0 (FA/D) Y Jb 5

p= /v O Guyp Sl
VOO/¥ YR\ (AY/O) \A Jl s
400/4 YOr¥o (FA/D) 1V s

p = /2V L)’Z:’.’-Jﬁ
VoO/f YR o ©1/0) \A Ju s

AA



https://bloodjournal.ir/article-1-742-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

AY Sl ) asled O sy

ot S Sl s Ol s K155 00 QT i
APl SeanVE Ol les (5 (555

o Sl Ve DK 5 OB andllas o
L ot 5 e (e 2380 L) a0l VB
A S e B 55500 Sl V) e Sl
CECG oS5 pe A Ol 4ot ¢l
A4S W3S sdalie 0T s eI MRI 5 31S 505,18 51
sloul SSlSe oWzt 1 s B SOl Il
b A B PVC Jya 55 a8 Shley 55 558 0
3,5 do s 55 LOV)AS cdalie 50 8 S 2l
SIS 385 S e 5 5b by il eV Ol
aS 40 b STV s SIS s LSSl
2 ol Sy s Shes 4 by e Bl 2t
351 dle 3 Oble TAOY s Jgtew s Shas

3 551 el S anslie 4 landlas 3 5
S 5l eV Jlan ¥ addlas opl 5.3, MRI
ol (i dls O )5 JLw V0 Pl asl o
313 Ol gl s S 51,5 MR 1S 5i5,LS 51
S5 55, LS 581 s ils b 2 MRI S s
dmo g 6o 1A A8l Ol pla Jgals oW 50
31 oy S gmals oWl o oS ol ol S1s S
03 el sy s el MRE b 8 glaadily
5 s I s kS LMRI S (5551
08)358 Lol (BS 53 )8 STL VB Ol ley

S Al =Y VB ey OA (OS5 ey
17 s slan ¥ s andlae pl 5o 5 5 Lol B LS
Mobits « PSVT . ventricular tachycardia)w:ij Ol
IV s s Jsmabs ISt Ol 20Y L3 «(PVC S 11
Ol o allae ol 53 sdaline gt IO
3 Sbes I o st a (B 2l pe 5 o b
53 (T sdalie (g lsbins BLS o ey Jsnulis
5o o Jsels s Sles D o 5l anllles
Ll e 6 ol s & (S5l LI (o b el
0330 mn 53 Obslags oS 345 5 & 505 oS e L5
ASL B e

L w)ﬂo_d(__eau;\ il 35 50 )3

Ad

Golew sl Jlim 03 a3V Ohles B (o6 S
()l ol oL

edalie S 53lS len Ko 53 L andllas ol o
o s |y B sl el Sl Sl ol
allas jo Lel o3 S 51,8 05 Lyl ool Oleys
¥ s ol OLShe 3 Ja s 0L s et ol
OLLSan 5 (San b lan g5 o plonil andllas 3 5 Olslews
i il 3 CXR Ol s sl s
G Ll OA ARl 0L | Kl 5 50508
aslllas s Dbl by oo les ey il 0
355 JLDF e 5 Sike LS aalllas > il sl
g IS i 5 Sile 3lsal anlline

iS5 b Ol Ve 3 ECG caallias oyl 3
b Bl Sl s Bl e (TADOLES axllias alis
allas s 45 5y (YVADICor oy sy d «smuil
TYOIN 53 Kb acadlas 55 (VA)3,ls ciillas QLSS
S d ol S 503085 S s b 8 e Ol
OOt 355 ST 5T oy ol b S i
aalllas 55 SIS 50585 S anks o il o Sl
e e Vo (s a8 BLLSan 5 gy sl
AN NN P JANI U RUU BN
W3 s

war g b asdlas ol 53 OXR SECG & by b
SYRURPYINUR IR JUTEE U [ PUPOPEE SE
S 3, Shas L Ollany 55 i il ()55 5
2 il g B il e b Je
3L e VU OLlen 35 ECG i o) 1 & Slanllas
2y DL (g5 adllas bl ols S (6 1S3 Dk
3l VL e kil B (680 &S Sl
L ODber 53 ECG glaasly o Joge i3 s 53 il
SPSUIV S PYERCH JUNEL B P-RS | S G Jp-JU g
(V)3 5 (ST-T ol i)

5 oW Jlan T 3 ECG Sl ks oy 2 0 650
PS5 8 s ST st s B Y
e ECO adly s A b 43 O Soke


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barzin%20M%22%5BAuthor%5D
https://bloodjournal.ir/article-1-742-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

O 5 S b

Lo 53 55l eV Ly 5 L8 s Shae

s Ol oo 5 S o e op Sage S ol O 5
ke JmS il e 8 6805 sile eV @
i 3Tl 652 O (8 o
Glailes b sdalin 5l axdllas 53 8 sboles
9 W ddd B1S poly 5 315 505l S L
3 Sl b Obas ) (8 6 S0 Ayl S
R il gl Dhlen (anb 8wl o Sl
0 Sl il SIS s S sSIL s conl
Ol SECG 4 ol slaaallan 3 andl ol oy
a0 5 1LY ) i o3ls (65U 5 el OF
(el slaggolen S s Jeld Ol (’l"’J 34 0
L 5 ST-T ol i 155 51 e 5 b w1 Oblen ECG
ot e S 1 Ol S ) e
53 1y Ollaw slsasl S b oae 315 55 ,LS S|
GJLM S (Dl oS 55,0 Syge 53 503, Cod oy
o\j\ﬁi_.iﬁ Ol Lsesls 13 Slas Conss OL > 52 1)
3 plil (Solen 4l Jol e 5o S

@il il § yluid

o il LT el 4oLl s dlis oyl
JQ.BKSJ:S; VJB— oy9lin o L;.x&@_?. S ('JB' @LQ.:A\)
S8 5 (,_,b- Lo g Olles Lﬁ_éljfﬁajgﬁ\ AsL e
..X?U gblﬁw )‘ ﬁ\)& f)‘y JF 2 Lo .l ol rbu‘
A e () jmand 5 Ol slas ol slags sl
e S5

ool 23 53wl el ol s plomil (s34 nze (sLaanlllae
M pmed s ot 5 Gkl SOae ) (Gl
e S o S 3 bl S g 4SS s
Sl (YIS o My e ks 3508 50003 al
s Bl 8 (63 Shos s 2 ey 8] e
S wuhmﬁyl@?aw\@.&im
spd iy Gb slaen )T by s spkes G oax s
553 ol e 3 age G el e (sla il
b o il 5 b 5l el e Sl s 0l
«(Iron overload)oJ ;s sl o Ol 53 bl sy o
4S Al sty e a5 edd gLl o s
NTBI = )35 e ol O J51s 53 il oo eS8
==, «s NTBI .. .(Non-Transferrin Bound Iron
Vo 1y 5 al g ol e 23,8 5
iz o sissd a8 o s 8l (YY) 1 e
CVIS 5 g Sl O & el ol 5 o
()5 00 A8 SO0 (SOl
534S Wleals OLES sl <=K>ul wlin glaallls el
SIS 528581 53 o B Sy VB
5, Sdas 5 Al e OLEl Jsia SN 1 Ss 5
s el Bl 5l ola a5 558 e Jre (B S st
el ol OF 00 AV edd s sdle
g5= 2 o 3 e 201 Cenl QBB IS 35
b ol 005 e S 530S 1l e
S 53 5 s QLA oy ey ol ) 1l
IV S Ol 4 BF 2alS Ly sialys Jokesd

2y Add 55 ol


https://bloodjournal.ir/article-1-742-en.html

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

ax

_)L@.g A n)l.a..i AK 092

>

10

11-

12

13-

14-

References:

Galanello R, Origa R. Beta-thalassemia. Orphanet J
Rare Dis 2010; 5: 11.

Flint J, Harding RM, Boyce AJ, Clegg JB. The
population genetics of the haemoglobinopathies.
Baillieres Clin Haematol 1998; 11(1): 1-51.

Hershko C. Iron loading and its clinical implications.
Am J Hematol 2007; 82(12 Suppl): 1147-8.

Chahkandi T, Mofatteh MR, Sharifzadeh GhR, Azarkar
Z. Hearing impairment in patients with major
thalassemia in Southern Khorasan Province, 2007.
Journal of Birjand University of Medical Sciences
2011; 18(2): 102-8. [Article in Farsi]

Kashanchi Langarodi M, Abdolrahim Poorheravi H.
Prevalence of HCV among thalassemia patients in
Shahid Bahonar Hospital, Karaj. Sci J Blood Transfus
Organ 2011; 8(2) 137-42. [Article in Farsi]

Azarkar Z, Sharifzadeh GhR, Chahkandi T, Mahmoudi
Rad A, Sandoughi M, Rezaiee N. Survey of HBV and
HCV markers in haemodialysis and thalassemia, South
Khorasan, Birjand 2007. Sci J Blood Transfus Organ
2009; 6(3): 233-7. [Article in Farsi]

Chahkandi T. Thyroid and Parathyroid function in
patients with major thalassemia. Journal of Birjand
University of Medical Sciences 2004; 11(2): 9-15.
[Article in Farsi]

Borgna-Pignatti C, Cappellini MD, De Stefano P, Del
Vecchio GC, Forni GL, Gamberini MR, et al. Survival
and complications in thalassemia. Ann N Y Acad Sci
2005; 1054: 40-7.

Taksande A, Prabhu S, Venkatesh S. Cardiovascular
aspect of Beta-thalassaemia. Cardiovasc Hematol
Agents Med Chem 2012; 10(1): 25-30.

Hahalis G, Alexopoulos D, Kremastinos DT, Zoumbos
NC. Heart failure in beta-thalassemia syndromes: a
decade of progress. Am J Med 2005; 118(9): 957-67.
Li CG, Liu SX, Mai HR, Wang Y, Wen FQ, Liu RY, et
al. Evaluation of heart and liver iron deposition status
in patients with - thalassemia intermedia and major
with MRI T2* technique. Zhongguo Dang Dai Er Ke
Za Zhi 2012; 14(2): 110-3. [Article in Chinese]
Detterich J, Noetzli L, Dorey F, Bar-Cohen Y, Harmatz
P, Coates T, et al. Electrocardiographic consequences
of cardiac iron overload in thalassemia major. Am J
Hematol 2011. [Epub ahead of print]

Magri D, Sciomer S, Fedele F, Gualdi G, Casciani E,
Pugliese P, et al. Increased QT variability in young
asymptomatic patients with beta-thalassemia major.
Eur J Haematol 2007; 79(4): 322-9.

Aggeli C, Felekos |, Poulidakis E, Aggelis A,

Tousoulis D, Stefanadis C. Quantitative analysis of left

)

15

16

17

18

19

20

21

22

23

24

atrial function in asymptomatic patients with b-
thalassemia major using real-time three-dimensional
echocardiography. Cardiovasc Ultrasound 2011; 9: 38.
Vogel M, Anderson LJ, Holden S, Deanfield JE,
Pennell DJ, Walker JM. Tissue Doppler
echocardiography in patients with thalassaemia detects
early myocardial dysfunction related to myocardial iron
overload. Eur Heart J 2003; 24(1): 113-9.

Barzin M, Kowsarian M, Akhlaghpoor S, Jalalian R,
Taremi M. Correlation of cardiac MRI T2* with
echocardiography in thalassemia major. Eur Rev Med
Pharmacol Sci 2012; 16(2): 254-60.

Oztarhan K, Delibas Y, Salcioglu Z, Kaya G, Bakari S,
Bornaun H, et al. Assessment of cardiac parameters in
evaluation of cardiac functions in patients with
thalassemia major. Pediatr Hematol Oncol 2012; 29(3):
220-34.

Malakan Rad E, Momtazmanesh N. Study of Cardiac
complications in patients with major Thalasemai in
Kashan during 1999-2000. Razi Journal of Medical
Sciences 2002; 8(27): 623-31. [Article in Farsi]
Farhangi H,  Zandian Kh, Pedram M,
Emamimoghaddam A, Ahmadi F. Evaluation of
acquired cardiac complications in major B-thalassemic
patients referred to Ahvaz thalassemia center.
Scientific Medical Journal of Ahwaz University of
Medical Sciences 2010; 8(4): 391-405. [Article in
Farsi]

Rahimibashar F, Jafroudi M, Zaridoust A. Survey of
Cardiac Complications in beta Thalassemia major
patients in 10-20 years old. Journal of Guilan
University of Medical Sciences 2008; 16(64): 16-23.
[Article in Farsi]

Wood JC. Cardiac iron across different transfusion-
dependent diseases. Blood Rev 2008; 22 Suppl 2: S14-
21.

Oudit GY, Sun H, Trivieri MG, Koch SE, Dawood F,
Ackerley C, et al. L-type Ca2+ channels provide a
major pathway for iron entry into cardiomyocytes in
iron-overload cardiomyopathy. Nat Med 2003; 9(9):
1187-94.

Bartfay WJ, Bartfay E. Iron-overload cardiomyopathy:
evidence for a free radical--mediated mechanism of
injury and dysfunction in a murine model. Biol Res
Nurs 2000; 2(1): 49-59.

Bazrgar M, Peiravian F, Abedpour F, Karimi M.
Causes for hospitalization and death in Iranian patients
with B-thalassemia major. Pediatr Hematol Oncol
2011; 28(2): 134-9.


http://www.ncbi.nlm.nih.gov/pubmed?term=Galanello%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20492708
http://www.ncbi.nlm.nih.gov/pubmed?term=Origa%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20492708
http://www.ncbi.nlm.nih.gov/pubmed/20492708
http://www.ncbi.nlm.nih.gov/pubmed/20492708
http://www.ncbi.nlm.nih.gov/pubmed?term=Flint%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10872472
http://www.ncbi.nlm.nih.gov/pubmed?term=Harding%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=10872472
http://www.ncbi.nlm.nih.gov/pubmed?term=Boyce%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=10872472
http://www.ncbi.nlm.nih.gov/pubmed?term=Clegg%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=10872472
http://www.ncbi.nlm.nih.gov/pubmed/10872472
http://www.ncbi.nlm.nih.gov/pubmed?term=Hershko%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17963253
http://www.ncbi.nlm.nih.gov/pubmed?term=Hershko%20C.Iron%20loading%20and%20its%20clinical%20implications
http://www.ncbi.nlm.nih.gov/pubmed?term=Borgna-Pignatti%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=Cappellini%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Stefano%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Vecchio%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Vecchio%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=Forni%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=Gamberini%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=16339650
http://www.ncbi.nlm.nih.gov/pubmed/16339650
http://www.ncbi.nlm.nih.gov/pubmed?term=Taksande%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22239492
http://www.ncbi.nlm.nih.gov/pubmed?term=Prabhu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22239492
http://www.ncbi.nlm.nih.gov/pubmed?term=Venkatesh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22239492
http://www.ncbi.nlm.nih.gov/pubmed?term=Taksande%20A%2C%20Prabhu%20S%2C%20Venkatesh%20S.Cardiovascular%20aspect%20of%20Beta-thalassaemia
http://www.ncbi.nlm.nih.gov/pubmed?term=Taksande%20A%2C%20Prabhu%20S%2C%20Venkatesh%20S.Cardiovascular%20aspect%20of%20Beta-thalassaemia
http://www.ncbi.nlm.nih.gov/pubmed?term=Hahalis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16164878
http://www.ncbi.nlm.nih.gov/pubmed?term=Alexopoulos%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16164878
http://www.ncbi.nlm.nih.gov/pubmed?term=Kremastinos%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=16164878
http://www.ncbi.nlm.nih.gov/pubmed?term=Zoumbos%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=16164878
http://www.ncbi.nlm.nih.gov/pubmed?term=Zoumbos%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=16164878
http://www.ncbi.nlm.nih.gov/pubmed?term=Hahalis%20G%2C%20Alexopoulos%20D%2C%20Kremastinos%20DT%2C%20Zoumbos%20NC.Heart%20failure%20in%20%CE%B2-thalassemia%20syndromes%3A%20A%20decade%20of%20progress
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=22357467
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20SX%5BAuthor%5D&cauthor=true&cauthor_uid=22357467
http://www.ncbi.nlm.nih.gov/pubmed?term=Mai%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=22357467
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22357467
http://www.ncbi.nlm.nih.gov/pubmed?term=Wen%20FQ%5BAuthor%5D&cauthor=true&cauthor_uid=22357467
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20RY%5BAuthor%5D&cauthor=true&cauthor_uid=22357467
http://www.ncbi.nlm.nih.gov/pubmed?term=Evaluation%20of%20heart%20and%20liver%20iron%20deposition%20status%20in%20patients%20with%20%CE%B2-%20thalassemia%20intermedia%20and%20major%20with%20MRI%20T2*%20technique
http://www.ncbi.nlm.nih.gov/pubmed?term=Evaluation%20of%20heart%20and%20liver%20iron%20deposition%20status%20in%20patients%20with%20%CE%B2-%20thalassemia%20intermedia%20and%20major%20with%20MRI%20T2*%20technique
http://www.ncbi.nlm.nih.gov/pubmed?term=Detterich%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Noetzli%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Dorey%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Bar-Cohen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Harmatz%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Harmatz%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Coates%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22052662
http://www.ncbi.nlm.nih.gov/pubmed?term=Electrocardiographic%20consequences%20of%20cardiac%20iron%20overload%20in%20thalassemia%20major
http://www.ncbi.nlm.nih.gov/pubmed?term=Electrocardiographic%20consequences%20of%20cardiac%20iron%20overload%20in%20thalassemia%20major
http://www.ncbi.nlm.nih.gov/pubmed?term=Magr%C3%AC%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17655692
http://www.ncbi.nlm.nih.gov/pubmed?term=Sciomer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17655692
http://www.ncbi.nlm.nih.gov/pubmed?term=Fedele%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17655692
http://www.ncbi.nlm.nih.gov/pubmed?term=Gualdi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17655692
http://www.ncbi.nlm.nih.gov/pubmed?term=Casciani%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17655692
http://www.ncbi.nlm.nih.gov/pubmed?term=Pugliese%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17655692
http://www.ncbi.nlm.nih.gov/pubmed?term=Increased%20QT%20variability%20in%20young%20asymptomatic%20patients%20with%20beta-thalassemia%20major
http://www.ncbi.nlm.nih.gov/pubmed?term=Aggeli%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22115050
http://www.ncbi.nlm.nih.gov/pubmed?term=Felekos%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22115050
http://www.ncbi.nlm.nih.gov/pubmed?term=Poulidakis%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22115050
http://www.ncbi.nlm.nih.gov/pubmed?term=Aggelis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22115050
http://www.ncbi.nlm.nih.gov/pubmed?term=Tousoulis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22115050
http://www.ncbi.nlm.nih.gov/pubmed?term=Stefanadis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22115050
http://www.ncbi.nlm.nih.gov/pubmed?term=Quantitative%20analysis%20of%20left%20atrial%20function%20in%20asymptomatic%20patients%20with%20b-thalassemia%20major%20using%20real-time%20three-dimensional%20echocardiography
http://www.ncbi.nlm.nih.gov/pubmed?term=Vogel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12559943
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=12559943
http://www.ncbi.nlm.nih.gov/pubmed?term=Holden%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12559943
http://www.ncbi.nlm.nih.gov/pubmed?term=Deanfield%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=12559943
http://www.ncbi.nlm.nih.gov/pubmed?term=Pennell%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=12559943
http://www.ncbi.nlm.nih.gov/pubmed?term=Walker%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=12559943
http://www.ncbi.nlm.nih.gov/pubmed/12559943
http://www.ncbi.nlm.nih.gov/pubmed?term=Barzin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22428478
http://www.ncbi.nlm.nih.gov/pubmed?term=Kowsarian%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22428478
http://www.ncbi.nlm.nih.gov/pubmed?term=Akhlaghpoor%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22428478
http://www.ncbi.nlm.nih.gov/pubmed?term=Jalalian%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22428478
http://www.ncbi.nlm.nih.gov/pubmed?term=Taremi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22428478
http://www.ncbi.nlm.nih.gov/pubmed/22428478
http://www.ncbi.nlm.nih.gov/pubmed/22428478
http://www.ncbi.nlm.nih.gov/pubmed?term=Oztarhan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22475298
http://www.ncbi.nlm.nih.gov/pubmed?term=Delibas%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22475298
http://www.ncbi.nlm.nih.gov/pubmed?term=Salcioglu%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22475298
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaya%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22475298
http://www.ncbi.nlm.nih.gov/pubmed?term=Bakari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22475298
http://www.ncbi.nlm.nih.gov/pubmed?term=Bornaun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22475298
http://www.ncbi.nlm.nih.gov/pubmed?term=Assessment%20of%20cardiac%20parameters%20in%20evaluation%20of%20cardiac%20functions%20in%20patients%20with%20thalassemia%20major
http://www.iranmedex.com/english/issues.asp?journalID=50
http://www.iranmedex.com/english/issues.asp?journalID=50
http://www.ncbi.nlm.nih.gov/pubmed?term=Wood%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=19059052
http://www.ncbi.nlm.nih.gov/pubmed?term=Wood%20%20JC.%20Cardiac%20iron%20across%20different%20transfusion-dependent%20diseases.%20Blood%20Rev
http://www.ncbi.nlm.nih.gov/pubmed?term=Oudit%20GY%5BAuthor%5D&cauthor=true&cauthor_uid=12937413
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12937413
http://www.ncbi.nlm.nih.gov/pubmed?term=Trivieri%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=12937413
http://www.ncbi.nlm.nih.gov/pubmed?term=Koch%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=12937413
http://www.ncbi.nlm.nih.gov/pubmed?term=Dawood%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12937413
http://www.ncbi.nlm.nih.gov/pubmed?term=Ackerley%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12937413
http://www.ncbi.nlm.nih.gov/pubmed?term=Role%20of%20L-type%20Ca2%2B%20channels%20in%20iron%20transport%20and%20iron%20overloaded%20cardiomyopathy
http://www.ncbi.nlm.nih.gov/pubmed?term=Bartfay%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=11232511
http://www.ncbi.nlm.nih.gov/pubmed?term=Bartfay%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11232511
http://www.ncbi.nlm.nih.gov/pubmed?term=Iron-overload%20cardiomyopathy%3A%20evidence%20for%20a%20free%20radical-mediated%20mechanism%20of%20injury%20and%20dysfunction%20in%20a%20murine%20model
http://www.ncbi.nlm.nih.gov/pubmed?term=Iron-overload%20cardiomyopathy%3A%20evidence%20for%20a%20free%20radical-mediated%20mechanism%20of%20injury%20and%20dysfunction%20in%20a%20murine%20model
http://www.ncbi.nlm.nih.gov/pubmed?term=Bazrgar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20795770
http://www.ncbi.nlm.nih.gov/pubmed?term=Peiravian%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20795770
http://www.ncbi.nlm.nih.gov/pubmed?term=Abedpour%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20795770
http://www.ncbi.nlm.nih.gov/pubmed?term=Karimi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20795770
http://www.ncbi.nlm.nih.gov/pubmed?term=Causes%20for%20hospitalization%20and%20death%20in%20Iranian%20patients%20with%20%CE%B2-thalassemia%20major
https://bloodjournal.ir/article-1-742-en.html

Sci J Iran Blood Transfus Organ 2013; 10 (1): 86-92

[ Downloaded from bloodjournal.ir on 2025-12-04 ]

Original Article

Evaluation of cardiac function in patients with
major beta thalassemia in Birjand

Chahkandi T.}, Kazemi T.}, Jalili A2, Ghaderi F.}2

!Birjand Atherosclerosis and Coronary Artery Research Center, Birjand University of Medical Sciences, Birjand,
Iran

ZBirjand Research Committee. Birjand University of Medical Sciences, Birjand, Iran

3Mashhad University of Medical Sciences, Mashhad, Iran

Abstract

Background and Obijectives

The most common leading causes of death in patients with major beta thalassemia are cardiac
complications.The purpose of this study is to determine cardiac function in patients with major
thalassemia in Birjand.

Materials and Methods

This descriptive-analytical study was conducted on all patients with major beta thalassemia
having referred to special clinics of Valiasr Hospital in Birjand. Variables such as age, sex,
frequency of transfusions, serum ferritin, and hemoglobin were studied. For all patients after a
thorough examination of heart, ECG, chest X-ray, and echocardiography were performed. All
data were collected and analyzed with SPSS software 15.5 by t-test at a < 0.05.

Results

We studied 35 patients with major beta thalassemia. The mean age was 9.06 + 4.33 years. The
mean hemoglobin was 9.2 gr/dl and the mean ferritin 2121.6 ng/ml, respectively. Cardiac
examinations showed 62.9% of patients to be normal. ECG and chest X-ray in 71.6% and
57.1% of patients were normal, respectively. Out of the total number of patients, 77.8% had
abnormal echocardiography. The most common abnormal findings in echocardiography were
restrictive diastolic dysfunction. No significant correlation was found between abnormal
findings on echocardiography with both ferritin and the number of blood transfusions.
However, left ventricular diastolic dysfunction and hemoglobin were not significantly
associated (8.5 = 0.69 gr/dL in normal diastolic function, 9.6 + 0.99 gr/dL in diastolic
dysfunction p= 0.007).

Conclusions

The most common finding in our study was left ventricular diastolic dysfunction. Therefore,
periodic echocardiography to determine the risk of heart involvement is very valuable.
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