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Abstract

Background and Objectives

Blood transfusion in thalassemia patients has side effects such as endocrine iron overload. It is
necessary to use iron chelators. The aim is to investigate the prevalence of hypothyroidism and
its relationship with the level of iron overload and the results of the heart and liver MRI as a
new method for diagnosing iron deposition, and iron removal treatment. Determining the
factors affecting this complication can help prevent or improve it.

Materials and Methods

This cross-sectional study was conducted on 232 beta-thalassemia major and intermedia
patients of Tehran adult thalassemia clinic in the year 1400 who were selected by convenient
sampling method. The comparison of the level of thyroid hormones and ferritin was done with
Chi-squared, independent t, Mann-Whitney and Kruskal-Wallis tests by SPSS 26.

Results
The prevalence of hypothyroidism in patients with an average age of 40.79 + 9.02 year was
27.6%. There was no significant relationship between hypothyroidism with ferritin levels or

heart and liver iron deposition. TSH level was significantly (p= 0.01) higher in men than
women. Most of patients used combined iron chelators, but the type of drug was not
significantly different.

Conclusions

It seems that iron overload may be effective in hypothyroidism, but it does not necessarily lead
to it. Despite the treatment of iron deficiency, this complication is still one of the main
problems. It is suggested to consider the amount of iron load and iron removal treatment before
and after the onset of hypothyroidism in future studies.

Key words: Hypothyroidism, Thalassemia, Iron Overload, Iron Chelating Agents

Received: 14 Jun 2023
Accepted: 9 Aug 2023

Correspondence: Hanachi P., PhD of Biochemistry. Associate Professor of Faculty of Biochemistry Unit, Fculty
of Biological Sciences, Alzahra University.

Postal Code: 1916799553, Tehran, Iran. Tel: (+9821) 88044040; Fax: (+9821) 88035187

E-mail: p.hanachi@alzahra.ac.ir

Y ¥


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

<&

(YVF=YYE) VE0Y 50l ¥ o bl Yo oy50 g Al

O Bl (utd g 995 0MT T 38 (o ¥ By oyl ylow 33 (Shig igmd (w3 3
S1930BT Hloyd 9 (BT Jb yime b

(A e e TS T e gy O] B e

Qb

Sud g il

)" eéb‘%)é QAJ‘JJ J_’—’:J 3‘.&‘ &hi ‘5‘ﬁ d;}‘é 83 eb@().\.}): ..5)‘.) dl-.a'éqb k)b})b
S Ol L 0T DSl 5 (55 5 smd e (o) 2 candllan ol B .l (55900 (2T (slaodiS S3S
..:_” &‘AJU’M blﬂ).ﬁ} g“‘ g..)y) ua.?y.ﬁ U‘lf U;JJ b‘_}-& Ab 6.&5‘9 ‘;JEMRI @L’b} g“

bogisy 59150

5 S5 Sl s sh oy gl dlie A3 plol (Kdd LI Ol (S gad By 4 45 Ve
R % (l:u‘ SPSS Y# )|}5|r,§ h.w‘,l' ‘J.:H_g JK‘AJ; 9 SRI ‘J.E:....n ) g_,%;ts 6\.&&}‘}1 L: CJ'-‘-‘QJ'é
b4t

LUl gn 5 Aol S 4 TYV/P Sl FOVA 2 /0T o 0 Kla b Oyl 53 (S5 gt g
O sp el A I3 S 5 ol AT Dy i ed 5 B 9 S s 4 Nl Ole (5 l3lias
=S 5 @Iosoal lagyls 51 Olles #ST.(p=+/41) 540U 51 VG g lsbas ,5b 4 Ols 6 43 TSH
Cbla g laban O gl& Hlew a;; 93 5l »&3 & als C_,S u.b JJAJS“;A oalazwl

; } S A

Oloys @, ke 398003 OF m o Loy ) Lol A3l 50 (gl gom 4 Ml 53 (gl HL L) e 0 5 4
Jb Olges g sandlas 3 353 g0 slgid ol bl ONSEs 31 K S0 ad,le opl il oal
Db a8 )3 A8 65808 pa s 5 da g S 20508l Dl g ool

135081 ol ol Jb Lol oYU (A5 5 et 3setels ool

VEeX/eI/TE sl o Al
VET/ s /I - ke C‘U_J[;

Qlﬂl_olﬂj_!ﬁ)hlﬁiﬁ:ﬁjNl.pa.\ii.’«b_wﬁiﬁ.}.ﬁ':)!dwl;..iJlSéﬁe.:,.}l:—\
VAVFVAA0OY : s S _ Ol = 0l = a1 o2y 2 pobe o dSCils (63950 05,8 Jltils = ot g PD i s il 30 -
Ol = Ol = 055 Jil Ll sy 5 o35 50] ot fo— 055 QST Sl S 50 skl = O35S (850 5led 5 095 amass G -T
Ol = O = 0 Jisl b a5 o35 sel ot o - 055 JUiS) Dlidos S e 5ol - (53 5) ) 5 LT PRD ¥

AR


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

QU&MJQGA)\ J“J;’ m.ib

oAb 6Ll 5 (G5 5 sen

b e e (S ) 5 sl T e
23 ¥ A S5 02 5 Sl (S 8 $BO g0
e 52 i 4y e A e 3l ) o
S5 s A 45 g dmS 3 5 SAS 5 Sl 58
S5 35 oy ed OLadl 0y 3 oS ol W3 4 (v V)
sl ol e cpl 4y SGS ol gl ol 3 9 JAT Sl
o b sl Slsl el a5 cd ol glasrsadls
(VYY) J.;;SJa Cé; ty.\» Lol

L g s 48 Sl 0l sl S 5k o
So Olse an Il ol bosyls BLosEouy al s
S Olge a5 e slazel LB alen o de il
ile 6,55 Jslge 8 s ol 56 sias ST
313 513 e g5l 5 (SUS (Solens (ol DS
b Gols g sl sl s el sladle 53 .(0Y)
548 53 ol oL b sl (MRI) lates o blise
cble gl T2 5 R2 sla el Kledd b e 5
Al 0Lz Laaalas (V) ol ol aul A ol
HB sb o sy nl danls 4 oA ol e s
OF) 3405 LUl ok ool s 5L golazel

A5 LSS §and sy s pl 5l Lo s
L ol bLisl 5 05 edeSil s oanVB 1y Ol logy 53
edle oS o5k ag alsioal Olys 5 ol L Olgs
S S Olge 4 sAS 5 MR S 5l b
Al 4S | ales S eslizul Al gy GaelS p s
Oleys s adle ol o Sse Joslse e L oils
ole ol e b Sl 4 Ol B s 4 lase]
55 KaS

Rgugy § 3o

J._ilé Q‘YLM».?‘)JJ W‘YU OK}LA‘)J 4 OJ‘.«S‘\:}lJA L_‘.,\.AJL..’.‘
WS Sl Ol bl 5 enVB (Gles Lasiis
Ll o g Ol 2l atle 5 Jb 0

o=l 3 ok A3 8 e 0T ST el L

\Rl4

Aoy

Ol =l 52 (S35 sbsslen (5wl Sl VB s
3 Dol i p Sl Sy 4 aS
ol ) Gl 63 S S5 1 Oler Cama 1 LFAY
Sles e s B sen cxlo oW 5 S gl
05 53 Dl S& slat; s a0 s oS e
J OB b g Ly e pmiy i LA LAY p55es S
ol el Lo s 3 50aS (V) s 554055 ol
sladslo s 55 a8 558 0 W ooy Cle s
Slad S ol S e sy S5 0 03 e iy
d Oy S (Slo s D515 pdke alasls 4 5 3
=l (F) ) e e I b 5 Is s e O 9
S )2 5 e b Glad S LS jes a4 e w)le
0) 55 0 S50 pb S5l

O Gy Solem cpl oo Glays b 2 5
Ohlas ol 6l 05 Gy o ST ol 5 5 S
e pn e Bl pe Ll s sl o o peme ln L
oml P s VB 55 S 0 55 () 55l JLss
Sl e Gig bty o) 3le 5 S o0
Dl SO (b 51 Al e il 1SS ol
Gy A=l WA e S dsb 5o g 5k 4 0 VB
r_?,;-l_zojjax_...fs,\gbj_,m«swl:m\j}g?
ol 530 ol S Jea Yow sl s YO L e
(aj_fu_l.:p Yo-Y0 4 Ll lyg, 3,8 8 oS ol J s
w5 s 53 (1) 3503 30 ol pen s (gl Al
Slas Sl anllpbols Olss S0 GyF &S opl @
J=B asle SO ol Sl 6Ll 55 s pd e s
Ot 53 . (A) 35 dal sz 5l 31 el o s Slaalis 5 Ll
FUFRRN U G N W AR B FE (VI PR PP
Al 3 ls i a3 e Ll oS &g
sy (el 48 A dal e Al Ll s Sl e 4
3 JeS e ST SladlSsly JSis el o e
5 L0855 oral s 5 (S5l 3 Ol Sl 331
s GO 51 s S e ol 5 Sas s JD]
Ads 8 edd Lo guases o S 5001 50k s le ol 3G

ole 5 Gl slya 5l A aS e 0f 51(A) el


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

AAKA] j‘iLi X e)l.o..i: A 092

>

o 5 O/Y MIUIL 5 VL TSH o b 131 S (5, 5b
Lowg ol s jasiie b esgdee 51 S0l T4 5 T3
e (oS s yiss o8 aS Gl Ly oS
A3 A58 6868 & Sl sl Olgie 4 s S
Ll as S

Awd dw A cQ_AT SlaodcSadd aadlls ol s
et G 93l O eSS A (S
s Osveral « Nanojade < Jadenu (L1 »,3 45 ¢, 5 b
sDesferal 5 Sl,, = sL_ajy,ls s )5 Exjade
A S 13 &5 slasls asws > Desfonak

oLl SPSS Y7 l53le 5 Lo 5 bl Sl 4l
= 0303l 5 oS e rne S0le gl st 4 s
Qj_,eﬂ)'\ Laosls SEETS b Sose 53 s Jies
Sl e A eslinal el s S 5 sy
500) 33618 05l 31 AS sl iie oy s L5
C]L“ A eslial a5 535 0565 ) “}5 Sy g 3
ssbie a5 i 4 S L s <o /00 WD se5T (g lsbue
smbs Oyasl 5l LBl w35 03 b o
g sl = m_}j,@.}v#b.a\hgb).s A eslaal S
(s e Sl 5 Son Heslil 05
G*Power )\)5\@,; 330 /A0 Sy ds g0/ Jl & sl
(10) L anls

Rl
VE LA s o3 gdoee 53 5Lan YTV andlae ol s
Ldd ey JFeVAEAY o Sle Loy Jl
3,0 (IYVIO) , 5 AV 5 05 (1FY/0) ;810 ¢ samma 5
YAV Ohlas BMD) Shes s Latls (o Sile . Lsy
L Gl e 09,5 5l 3 Obsles 225 T1/AY
Sl e mie JLFr BYY ey S das e Ol oS
5> oslsan 5 d e Lol 1y (2F8/1) 3 VY Uslas
gy O3 e 510U sliss ey S el
Sopm Lo 2l 5 553l a¥B Ly i TFY oy
S Lg Al 8 eS  Mas (/xV/%) & #Y candlas
SLeMbl oo en s g 30 i YA 5 05 OUT 1 L& P
bl im0 0S4l oy 48 505 0L

vy

)Jd@\)w)vu\m;@lws QJP-VJ&A))J&M‘\S
Lxils gAS 5 L MRI <=L>,g;l ale Lol Jl S Jsb
G}J_ﬁ- 6@)[:&4 D4 T8 or CM;QLT L;\’Jl)ﬂ cv\-.'jﬂ: BEIE)
rjéd) Al b oVB L Ol sle ¢ ol andllaa
ol 252 Solew 4Dl adla b Olles 55 1
4S Soban YYV 5l e 350 Gl 05 L 5 Ads 00
$ped il o A oslll 4y cdxidls |y andlae 4y 35,5 Lol 5
T4 (TSH ( Ferritin gla b3 plnil g LS 05
Jsu}}@jié}, slial s BB asd J ) 05,5 T3
ALY oles bl s 6,80 s 3w ol S G
M%.uwe@ﬁbﬂqs\ﬁ&bp-);
Sl OS50 eSO Sl b el cpl sl Ol e
Joddly s 3 Vira VA2154 505 151 olSens 5 b
LS‘J—’ C"-.:SLSJ;")‘*U u,ul.w\ A eslaid bJ\J)Lm’ C,SJ.J:
LS‘J'—’) @j.,‘ul_.w u,iv)) 4_:TSH )Ferritin u,;..’l_ﬁ)T
Slesli ol Ly mls, Gy, a T4 3T3 b sl
a3 LadsSTsm ol ade SIS 5050 slaals 5
polie as el Sh pY Ceslodd b L Salr
b sl cs, i Ve sS warg b g b b
Ye=Yerng/mL ols 0 gl s 5 Ve=Yeo ng/mbL OL5 ¢l »
4T3 4T4 TSH Lgl.aa;)f)},mck.ﬂdlﬁ ek ol
ng/mL 5 ¥/V=\Y/0 pgldL « +/FY-0/Y mIU/L 5 5
A s /P
SLel mlasoal 0leys Lis cper 1 5 ol o a3 S
Olsme as YOu v ng/mL 51 5NL o 8 TR D s
S Ll ools (oS5 Oleys g5 sl e oAl LA (6L e
(V) S5 e a;,uﬁ s

V' L_?V\WUJ_?)L@?):A_:JU@ J)jﬂ dbl.q.:.:
Jlw oy YL s o L FY JLs Fe LYY Jl
Lsud}—ﬁ)ﬁck_“u”\—“‘)—"b'\—éd‘)‘—“ajjj
54,8 LSS e 05 S 53 55 55 Olagds S
S 5 LA haib USs 0 LSeS 4 e L
b plasl L pean o Labls )| aslio 5 Loy sesl


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

QUK&A}QS:)\L;G)J}O:Jb

oAb 6Ll 5 (G5 5 sen

2 0T Bl ets 5 s o0 8 KB 4 s 5 S o5 4 M b 5 Hhims bide il 5 )53l oG by Oy G115 Y s

OF) 55618 0031 ulusl

K asal Aﬁs"J; ‘536 z
p value < ¢5 o SRy S
(M2 ) (A2 y3) 5,1 (Ao y3) 345
AF) Y AA) VO VIN) O JL VA=Y
CEZADAKN% (fv/+)va (FY/V) YA JL YA =¥
/PN (VF/4) A (o/1) 04 (FF/Y) YY JL F1-00
(\"ASRAS (AR 04 > Jl 0
(Yeo) YYY [CEEDRTZN (er) oY Eaad
W
TVAA sonilee
¥ YIPA +lxe Byl
A
3
D
Yy

. a [ [
A9 33 (61 o5 s Mo oyl Loy (s 0087 (aSLY

141 R DL U,A;'-Lf' Cﬁ‘ c_}j .\é}ﬁi 6)\5‘.5 4-')\:-:# L;-\.ﬂj;ﬁ‘};}jh WYU t-j d‘)‘n.:.) JJBMI LR J‘.\E.A ‘;ﬂ}‘)’ u:'l"‘" 2\ )‘}}a.;
A3 g OLE ) F/FA Slns Sl b YVAA 0 8be 5 0350 (a5 (551505 4 Moo Loy

OV Slsgad) dxils Sl 3 S5 k5l oslae Lo
Ohbas ciloe o slnes S 5 o b 2Bl
CBle o e s Bl 3y (5lslae BLS
L5 sl gobliae Coslas 55 Ols e 5 0L 5 e b
(LPOIY) 5 ¥4 (pal Lt 6oL b Ollew S 51 Js

ks LS5 Ols e 1y (IXEIV) L& Y95 005 1,
s, LS oS 4 dae Ollewy 51AFY/V) L& YA
OUT 31 (AY0) ;& V8 Jais s Voo ngimL 3 oot 3
L L wlsl gile 4 L YO s ng/mL (VG o b
oS e 038 5 5 ol S o s wxtls ool
o=l (Y0) 808 Jolrs 5 2y Al 5,05 68

YA

Al 3 el ol s Sl B 3 g (6 lsbine
Sl 5 s 536LS O3l L 5 oo Slaes S
35 5 5o i edaliie by 551K s 55 (glslns
Ads s LS eS 4 M b 5 Mae VU Sle 05 S
S e ¥ B oS s OUT 5l e 40 sy
oSS an dle Ol 51 8 YA &S ()5b 4 il
L S sl e eg S ol 02 SV dalee iy
Dbz 03,5 53 2 53 BMI :S0ke anlie () i)
o M 8 5 s Ol Ol (olobine LLII n

33145 0L LadT BMI (g3 Sl 5 Ay 5 (50808
23 eSSl sb @ bl 45 ol OF 1 (Sb s


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

AAKA] J"i\i X e)Lq.\i: AL 092

>

LSS S b5 OFVV) St Ol 5 2
s SAS Al e S Lol glls (Y8 Uiy
ST Lads 5 4355 50808 S b Obylas 5174
gt Aien ($4S el s Sl 6Ll Gl Mo O lecs
SIS Al sy 5 sler 055 53 Ols (s)lsbas b3
Ne Sl Sl s op iy por e At 3L
Blod 51 SVIE) 45555 S80S & Mo b 5 (IV4/Y)
St 0 s e b L0 s B el L LS
e A ealie 5 el il ool Loy S 5l
5 el G s b 0,8 53 Ol (s )bbas b3

(7 dsdr) oS sl

o5 sl 05,5 35 ;8 53 (o (s b S 3y
Oblas Oloe olalime Ll s 5 255 13 o)
Sl e e A e S eS w8 e
(Y Jod) LS

OUAL) 5 18 copal Gl adsSOME )y 3
VIO 5 Sty Is3oal (AVY) 6 Y (i, 150l
S 0S e eslial [y 53 a5l S 3 (PY/0) i
S a1 s 4 Ghate S5 ai
Ao S M i 5 Ve Olbe Ol (55lslins
3 smed) 3 il al s eSS slasls G me 5
Y

d%«s;lsbmwba\)sawicﬂsq@u

bl 2 BOT B s 5 (o i Sl 5 A5 (50508 4 oo b 5 s Lke 2l 5 5550 (oam VU 1y Olslay 515 0Y Jput
o) 33 S 003

A, 5, e 3 e Ll
p value € VS o p e
(Ao ys) 5,18 (Ao y3) 3,408 (ng/mL)
(fY/V) 44 (FY/Y) V) (fY¥/A) YA < Vean
(YO) OA (YY/2) YA (FV/F) Y Var =Y
+/YY
XYY/X) Vo (¥o/Y) 04 Yo/ V5 EAE
(Yer) YYY (Yo )V2A (Yor) 2¥ §yome
oal sas 4N
Mz
A |
e o O sy
s ra
s
)
='; f.
v LYVAA
FATALY \F ,‘.‘::r ]
Yo A\l v
Ve
3yl 3l

Aaig e (5)l5 oS 4

135 5S4l 5 b e (AT eSS g K kel 5 553l sV B Ol Sl A3 inlad Y s e

yi4


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

QU&M)QSA)\ u’:’JJﬁ ;I:.Jb

oAb 6Ll 5 (G5 5 sen

Lol sl (g lsbme gl i 95 53 T3 G50 90 C.E.ﬂ
S AL sollane 5k 4 Ol o 55 TSH 050 50 mhas
Qj,a)j.ack.ﬂ‘xsujb-); AV J1s505) (p=2/01) 545 0L
o= g Sl Sl ol 55 b s Ols e 55 T4
J_<'>4.,(=)"Y (F 13 500) (P< 2 /0)) Sl OB 55 O 3050
aglie dLaosls s 58 05 b 4 a5 L oS
Sobr s b 2158 ey 4 s 5 slalges5e

o o ool g 5 U

T o SOl BLS I s bl Johoss 5 4 32

Ol s s (slaos ST s 5 Sla0 5550
el s s baaglie cpl 53 bl Ll sl 0L
romln sTSH Opapsh mh 0 N0 S 55k &
S le 0 VU w0 5w by o TA Do b
LfY wos, S by e T Ogepsm b o S0l
Jlaz! a8 1l ol sdnsOlis Kl o 45 35 Jlu O

Wl ol il e RIBIL S8 eSS

3 5 S Al gy Ly ol M5 IS oS 4 N 5 s Ll 5 553k e VB Ok G115 Y g
(D) 3388 05831 b 0T bls | s

s TR RT3 ¢5
p-value S Al ol
(A2 3) (A 2) 5,1 (Apy3) 3405
(AA) Y+ (W) VY (A/A) & b
(V2/2) AY ZADEL (FV/V) YY e
(Fe) $A (e /V) 00 (Y4/0) A Lo g2
AN
(V8/V) YA (\V&/¥) YV SN L
(V/A) A o f/)Y L L=
(Vo) YYV (Yee) V55 (Yeo) 5 g soores
B el ol e
GAY) VOO GVIO) Y (Ve/0) ¥Y ek
(YA/Q) ¥Y YYADAR) (YA Y ke
V/A) A WNEIVY $/5) ¢ Lo sz
/0N
(f/A) 1) &)\ A8 L
() () () Lds
(Yee) YYV (Vo) AP (Yeo)#N g yoores



https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

AREAS J':iLi X e)Lq.J AR 092

(MIUJL)  TSH ;y5e5m culile

.

br

i S5 4y ke 5 5350 oW B Ol jlony 53 Sl 5 TSH 030,58 Cils 6l aglin iyl ¥ s 50
Y’//\:(}‘w 6)\{' 5\/°.d"| \S)LT sY/o\.d\.ﬂaﬁ (JUJ' Jé)
(/8 g Sl /025l Sl V/A:ks 0130 55

0
:
Lo
&
)
E -
5
2,
° —_—
[e]
3] 3 y0

%mﬂf‘i#}:ﬂ‘})"jh wyu\;’?bb\nﬁjé LQ«SJ\?JT“ b}ﬂ)}hg}wd\:ﬁ MG.A u:-_a.LQ.; Ri J‘A}as
V[0 g S5l VIF 51 S 5l AL D5 59)

(/¥ Sl FIF ) Sl WIVikila B3 s

ot >, Shoe sl 5 p e o 5 (558 Ol o
Sl b Ohlew IS 518 o5k 0 i 3L LSy )0
e 05, S @ Ghate Sl o i Al s
O gl ol e dle il 03 Ay 5 (S80S
@_al_»a_sJLby.gj_g Soslite Ols o 5 OUS (e prs
SIS M o 5 M Olle Ole (5 Ik LS|

YY)

i)

23 S s Sl Ao Sl asllas o
Aol s IYVIS Lo zol 5 a5l eV L Olslew
03 .59 V/YY R a“ l_Av.,L>- 530l s S
oM b s Mae 05,8 93 55 0 o Oljee dnlis
Solsloae BL3 R S L el DL g5 )5S


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

QU&MJQGA)\ J“J;’ m.ib

oAb 6Ll 5 (G5 5 sen

O Ll g dge ) S S 1 peiiens alal
sla ¥ s cpal (S alil jlde o oo b a8 3L e
Y sl 4SSl 5o cas e Olis |y asdS
dds ol Lol al b oVl tesls (o
éfﬂﬁj_%é;c)l&‘&j‘)jﬁQ}K}‘YL@S)’“&)
jdb/\“ )J uw}\ ‘&\v\.; ("f.j) )) Q)Ld 4(5.5\}) dj:}\
O ke 5 S8 G e il VB Olley o
bl lssoal die 5 i Oleys 5 G b S
al il SwamuVU Ol ey 5o ‘;JJ.J'A..’J\.:A\ ‘in;
Ol aslil ol 5 Vb el Cle pan 40 &S S
l)uglj)‘ﬁlbj_«%deJ@L&Qﬂ)g}})}b)&b
Jeslse ol S 6l 5l e 4 (YY) ol esls 5053
S0 3l U e S s ale 1 (6 S0
el S 5 A3l Laphish iy il g il 5 o
(V).,\.SJ%M‘)JJ)QJJQJJP)D&IUF)&;:M

sz*N”R U’:j) <JJ.>JS 63&.&‘*'\\/ )J LJL.»:)JALE
Ol el Gl sl 5 ol 8 ) SOR2
b b 3l AS g gl ol Sl
b al L Slsl s sl g3 Ul p
3 B adew bzl LB b 4 Ll e Ll o)ls
o5 35 o=l SAS St b ) 008 348 oles
)\ ﬂj_.%)u)) cC)bKA‘ ‘;-HJ:.’.M) Q)ﬂ).} )y&
3 ol b ALl s e lanes ilsss sla i)
L;J_.AAQ_ATQJ_'&SAJM S35 595 &= S rael
5 by Sl aS _abie aalas 3 .(VY) 353 oslizl
O et LS ol alsil O Gous 4 anels
(Y);ijfjbﬁ

& b i
Lo Vb b 5l el a5l Ll dy o a5 oy

YYyY

s A ol S 5 B T e 5 WSS
(S Al it gy sl B sl oS S Ul s e
s 05,5 51 2 LS55 (0S4 D 805 S s
e s i et il 035 4oyl 4
53 =B sl L Ll Bl 5les S 55 8 55 Oley
g b Jail 2

A Lo 1 A sl (s 8 e OS5 SIL
Lo amet b L o8 Wiles S 308 Sl Ve 51 (2YOY)
5 S allias 53 i s (19) 315 s s
Sl V07 ool ods sl lan Sl p (s 205
S s s A3 S s 2 o5l eV
53 (W) aes 355158 s e 0 03 VYY) s LAY /50
sl 3 0L San 5 s gn e alllas 3 S
Gde 2ol 5 555l anVB Slas YTV o 56 dd s 50 5n
aS OA) 355 V/F 50 a0 03 Sand 5 A3 518 LYY
Ol 1y 0wl g ol anlllas 4 Cod 4
VG Ul O gl ds 35S all s das e
P o oSl VB Olles 53 A5 50 868 sl
dds e e o S ol sl as s T LS
il gladlo)s 5 o (o g3 ( S glacsls
(V) el

VWV el oliw e 55 O 5 o150 andlas s
sVervopgl 5l S e BLEVAA e 5550 Hlas
el Sl AS mls Veer=Yees pgll 3 TOAMYY
o i pS0ls e Sy o b S wlie Ly i K
AY)p= 2700 Y) 55 solslome gl Ols e 5 003
A lasdlan 3 bl s YOO Jle iKas 5 31,3l
Slays 5 LTS L 0LSs S asy 0 5, Shas LS
GLSS o s S Dol 3 S s 1 o3l
A7) 285 Wy lsbis LU o e e 5 L350
o g e GBS G DS 5 b S
L2l 5550555 3dE It 45 e VB Oslass 53 et 3
sla oS (YY) s SO sdaline Ll &S glode
0353l VB Olley 53 Al 36 5550 53 sl 5 A
N s 2l oy Al el s Sas G55
A et 3 Shas 5 ot B o o (e Ol


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

AAKA] j‘iLi X e)l.o..i: A 092

>

] ok Cbulﬁb\ﬁjj\

it Gikbar de

5ol Culey IS cpslse adS 035 opl gl s
L s sl S Gk 1 Oblag G318 00 oS
053 ol el 0 (g5l aer Lol ST culs,
51 IRALZAHRA.REC.1401.110 351 4 S ¢l ls
W PN QA L

Sk @ kad pas

w\ GJ).:..! C%Lw).}g;p)lz.s M}?@ﬁeﬁdu.ﬁ

oild yiud § e
ady gl el asbobl ol asdlae ol

}&.,iﬂ.)\_ﬁ)‘ilcm}w-b}w\ \JJAJH aK..iJ‘J 6"’3':’.5:4
‘)LA‘%SJ.LJQW‘YUQ\)W}W‘YU olfdbij;Mﬁ

'V-’.')b

References:

Azarkeivan A. Comprehensive package of medical
services in thalassemia patients. 2" ed. Ahvaz:
Motabar; 2015. p. 27-42. [Persian]

Atmakusuma TD, Kalwani R, Nasution SA, Rumende
CM. Correlation of Serum Ferritin and Cardiac Iron
Toxicity with Cardiac Function in Transfusion
Dependent Beta-Thalassemia Major Patients. Acta Med
Indones 2021; 53(3): 291-8.

Eshraghi P, Tamaddoni A, Zarifi K, Mohammadhasani
A, Aminzadeh M. Thyroid function in major
thalassemia patients: Is it related to height and
chelation therapy? Caspian J Intern Med 2011; 2(1):
189-93.

Cao A, Galanello R. Beta-thalassemia. Genetics in
medicine: official journal of the American College of
Medical Genetics 2010; 12(2): 61-76.

Oikonomidou PR, and Rivella S. What can we learn
from ineffective erythropoiesis in thalassemia? Blood
Rev 2018; 32(2): 130-43.

Motta I, Bou-Fakhredin R, Taher AT and Cappellini
MD. Beta Thalassemia: New Therapeutic Options
beyond Transfusion and Iron Chelation. Drugs
2020; 80(11): 1053-63.

yyy

Sl 3 (5350 S Wil e da0lS51 53 ol sy
S adlal s Shlen Loy b Ll Al 5e dis 5 (6,86
e et AU A5 SRS il oyl
Soule 3l S s el L wilsl o olssal Ole s
sl sl b a5 Ll e sled 4 VB Lol
S i 3l g e Rl G 5 e
S Sy Ll els LB s Shas 5 (Sl st
Glaibesl Lads s ede s Shas (e 28 dlox
33 magh 5 o e TA S TSH (5, S50l (s 50
Al e 0T Olays 5 IS 5 (Solaw ads) S
03 553 b a alaes sk 4 sy e sleiy
23 A8 GolSeS g d e abl gl glaadlles
Olays 5 ol Sl Ol 5 a8 a5 55 1) Olylay
Sy sy adile Sl A s 3 Ol 53 alssal
o S 55 A glaadlas Conl g i s

.}j..i- rL>u\ Q‘JJA)QL)J.:\J: J‘Mﬁ&wﬁb}.lxﬁ

ko G e
iy a8 abolL ol addlas ol

il imsh Sl Colam Ly ol andige

7- Shah FT, Porter JB, Sadasivam N, Kaya B, Moon JC,
Velangi M, Ako E & Pancham S. Guidelines for the
monitoring and management of iron overload in
patients  with  haemoglobinopathies and rare
anaemias. Br J Haematol 2022; 196(2): 336-50.

8- Sehat R, Shahabi Satalsar E, Hanachi P. Correlation
between iron status, TIBC and ferritin and thyroid
hormone levels in patients referred to the medical
diagnosis laboratory of Shourideh Hospital in
Mashhad. Journal of Paramedical Faculty of Tehran
University of Medical Sciences (Piyavard Salamat)
2018; 13(2): 133-40. [Article in Farsi]

9- Al-Moshary M, Imtiaz N, Al-Mussaed E, Khan A,

Ahmad S and Albgami S. Clinical and Biochemical

Assessment of Liver Function Test and Its Correlation

with Serum Ferritin Levels in  Transfusion-dependent

Thalassemia Patients. Cureus 2020; 12(4): e7574.

Yousaf HMS, Sarfraz L, Hussain ST. Prevalence of

Hypothyroidism in Patients of Beta Thalassemia

Receiving Blood Transfusion. JSZMC 2018; 9(3):

1453-55.

Ali S, Mumtaz S, Shakir HA, Khan M, Tahir HM,

Mumtaz S, Mughal TA, Hassan A, Kazmi SAR, Sadia,

Irfan M and Khan MA. Current status of beta-

10-

11-


https://bloodjournal.ir/article-1-1500-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-29 ]

Ql)&u)QLSA)\ J“J;’ m.ib

oAb 6Ll 5 (G5 5 sen

12-

13-

14-

15-

16-

17-

18-

thalassemia and its treatment strategies. Mol Genet
Genomic Med 2021; 9(12): e1788.

Karimi M, Zarei T, Haghpanah S, Azarkeivan A,
Kattamis C, Ladis V, et al. Evaluation of endocrine
complications in beta-thalassemia intermedia (B-TI): a
cross-sectional multicenter study. Endocrine 2020;
69(1): 220-7.

Taher AT & Saliba AN. Iron overload in thalassemia:
different organs at different rates. Hematology 2017
(1): 265-71.

Zarghami P. Examining the frequency of variants c.-
153C > T and c¢.-582A > G in the gene encoding the
hormone hepcidin and its relationship with iron
accumulation in thalassemia patients receiving blood
referred to Zafar thalassemia clinic. [Dissertation].
[Tehran]: Transfusion Medicine Institute; 2017. p. 88.
Jabbar Kadhum S. The Prevalence of Hypothyroidism
among Patients with Beta-Thalassemia Major, Western

Irag. Iragi Postgraduate Medical Journal 2018;
17(2): 170-4.
Malik S, Ahmed N. Complications in

transfusiondependent patients of B-thalasemia major.
Pak J Med Sci 2009; 25(4): 678-82.

Kashanchi Langroudi M, Abdul Rahim Porheravi H.
Prevalence of diabetes, hypothyroidism and
hypoparathyroidism in thalassemia major patients
Referred to Shahid Dr. Mohammad Javad Bahnar
Hospital in Karaj. Blood Research Quarterly 2012;
9(4): 422-8. [Article in Farsi]

Mehrvar A, Azarkivan A, Sabrinejad J, Mehrvar N,

YYY

19-

20-

21-

22-

23-

Franoush M, Vathoug P. Hypothyroid and
hypoparathyroid problems in patients with beta
thalassemia Referred to adult thalassemia center in
1383 to 1384. Blood Research Quarterly 2008; 5(1):
53-9. [Article in Farsi]

Cappellini MD, Cohen A, Porter J, Taher, A &
Viprakasit, V. [Guidelines for the management of
transfusion dependent thalassemia (TDT)] 3™ ed.
Cyprus: Thalassemia International Federation; 2014. p.
120.

Lakzaei H, Shahdadi H, Abdolahi Mohamad A,
Dehmordeh M. Investigation of serum ferritin level in
patients with thalassemia major in the thalassemia
department of Amiral Mominin Hospital in Zabul city
in 2011. Research Quarterly of Zabul University of
Medical Sciences 2013; 5(1): 27-31. [Article in Farsi]

Tabatabaie SM, Abdollah Shamshirsaz A, Bakhirnia
MR, Kamghar M, Bozari N, Pourzahedeh Gilani N, et
al. Metabolic and endocrinologic complications in
beta-thalassemia major. A Multicenter study in Tehran.
Iran South Med 2002; 1: 63-72.

Pignatti C, Rugollotto S, De Stefano P, Zhao H, Forni
G, Piga A, et al. Survival and complication in patients
with beta thalassemia major. Heamatologica 2004;
89(11): 87-93.

Pinto VM and Forni GL. Management of Iron
Overload in Beta-Thalassemia Patients: Clinical
Practice Update Based on Case Series. Int J Mol Sci
2020; 21(22): 8771.


https://bloodjournal.ir/article-1-1500-fa.html
http://www.tcpdf.org

