[ Downloaded from bloodjournal.ir on 2025-07-15 ]

<

(TV-YYP) AP 5l ¥ oslad ¥ o0
298 Om g5 9o g (cow B Ly 09K 5 5 P95 9 390 S i1 ¥

”‘,'1,4/,,@4,/ ,.t,ufat,;ug/f,.:u S clizad Slslod) anbls 41;:13/;,@'&:.‘},‘5: S 01,3 T 5

Odubiy

S g 4l

3 Sy $o5S 4l 53yl b 3 ddle L b 5538 s el Sl G55 (S em VU
@\_ﬁg—w.‘»jj&;)‘,; 6;(“4,9 3,90 CBC ﬁb)‘bcbbﬂ g..l.bj'.: d’?j) QWYU J\n.;a -\-‘j
SRl b VB 36131 SRl b 5 cp 58 ploml DL gl eSS Ll 2o
il Joo 4 (5,80 bz Slen U5 51 GG o,

990

CJ_‘:‘): 3‘9—03 M?‘f WYU eliihjaqdw‘ﬂl: 6‘,} w)ﬁju’.;?rsﬁa.&&.&lfdlm Y/O ;553-55
4_3)&:_:./:):& ‘Gb:)" }‘df.ﬁdjilb]ﬁ L;L“g;"'if.' ):A\S‘CA.«:‘ Q‘P obb}\}' kS.l J_,‘ JJJJ.a tS.‘o‘,s ‘Jb
JbLe s sla w2 4 5L o5 glan boyglin b aS 039D LG i slS s Sl1s N g ssee NG
g&jjjﬁkﬁduw)ﬁ.w‘bx&‘}ﬁdﬁdsJ.sb‘,.!oab gL.,‘,.bl‘,A:....,l.x., 6)‘5}.2"_)@‘6‘]3‘)
GLp s 1 At Gl 303 g 5 S 55 (6l (K5 s 5 S gen 55505 S e
3525 oS 5558500 55 s Sl ase 05 oY 5 S5 oS KL S8 50 S sles
A 53 o Ol s 0 38 30 55589 7801 53 13 53 Ol il o b dIs TN Y o 08555 s lend
ok plowil (K5 sy 2 202 /XN Oy 4D 5 G S sen Wb 5 IVAF 0 olS pen Ol e « 710/4
0 s .5 3= HD Lepor/IVS 111 S 45 555 5 s HDD 5 Hb Lepor/N s 5 IVS H-IN jale
el s 55 VG ale o 33 i 5145 A3l o s o gl pep 5 e VU 1 D g5 0
L

gloost byl a3 6 ARLE Gib O a6 A 55058 5 5l R GoseS Ml e L
Skin pp 2D 3G g8 gen Ll b s gl en Ll oS gen 55585 AN 5 iy A LS
JEE S S S S N L P | P PR E KPR At o2 5 G G ARl e, b g dtees
j|6a)HJJ/‘Lg'3A_‘iL3DJGw%ﬁgﬂ‘ﬂ|ﬁd)>ﬁ)xjw§fww|gﬂu
Lo b g s o 3Y sl pen 51 633 L ls)l Comdgn 53 3,5 5 43 0dalia D 5 G (ol poa
ﬁﬁé#)é‘))ﬁ&jgwbkjdw‘

A £ 5 2 s sl
N/ MNE 2 G G

VESSO-VVOV &ty B akios = Ol ol 055 Uil Olalee olisions 55 0 bslil = 03,8 6535551 5 659 slen Lawasss Ggb i s jams il 3o =)
g m S S5 K55 oBiylesl 5 s pske oils K55 Dlidos 55 50 sl - Sl S5 PhD Y

s gk s S5 ko S e - S5 il G T

Apm S 553 S oBilislo 595858 5 i)l -

315 e S 58 S ool JsSe Joho di)) b 8 -0

Y


https://bloodjournal.ir/article-1-178-en.html

OLen 5 015831 T s 053 ol sen 5 eV I

[ Downloaded from bloodjournal.ir on 2025-07-15 ]

o llly 5 Sas8 K3 Pslen oMbl N g 3,390 gyl b
oLl ys 4 S — ClE L gl Y0 S S
J»\J‘ Jé‘.& 63; u&_\ﬁji gj_l.ﬁ\'/() Q)} ‘LS))S s ox ‘)) .})A.; M}-‘f WYU
sreee | ovenn | e i IS 38 S osdn Lablb 3 hds S5 oS @l
mm?3 .w‘a,ilx")}ﬁ-&)jJl;-s\...UJ:)S.MoJ.i:Jbe_b
DAY SIAY " A s3Il S sl A58 S3 58 sl gl Jls 0 s
3
\v/5 VA AA o515 san gr/dl R
3 o3 e 3U  Mae ole sl Sl e 6 SIS
| $ Lo o P
voa | sy | v | SRS T el LS s G LD sl s
. P . QK_J:._:\Lglﬂ\)JUUaﬁLgLaw)ﬁqug‘ujqia)jhi.a
Yer \q Yy | crsSees et o . : . s .
pg/dl IS S s g esls Olebl 5 dila LSl (559 2
Y0Seer | VAveer | vose.. =% sl (S sles loa ) il Al
mm? S35 Sl (K55 o p 3 sl GuslS sen 55585 )
» o . SN e ST i ol Gts O) A Sl gl
SAo e i 5 o U.Tb)w}lfw 3l pluls
ng/dl (el o
f
/f
e s
ok \1\
Pl N““\—_A.__,! ——
FRACTION % NORM%
Al 85.40 95-100
F 2.3 0-2
S-DorG 10.20 0-0
A2 2.10 0-3.5

o 5585 S Y s

YYY


https://bloodjournal.ir/article-1-178-en.html

[ Downloaded from bloodjournal.ir on 2025-07-15 ]

/\?j:iLi ‘YIA)L;.:‘: At 092

<*

. e e -
4 3 2 1

Ladder100bp

IS Y Wl 5,81 LY 5 55,5 PCR Gislejl Jgeasms ¥ IS
Sl ok b F L 5 SO Y AL oo RS Y AL

L;_UIMH.l_ah.x;:_w.aL;_?la;.a(..aAﬁHbD,G.)Jl{luﬁ;
e o 3G LB g S ) AT

(e
Sl La 3l s oIS s 61531 51 a3 55 e slS s00
(Ser & (Crossing over) SsLsl oa (s, ol ys a8
Sosb a s o Fopsises S 55 S We 5 05 o
(BB)" 3 psis—ss S 5 (OB)° pass—ss S S oS
oS 3 sl el S el S ol e (DL
o33 OIS sem ) e b a OpSE Sl OF 5o Cnd
Ldds Oy s 5 s IS )il el 215 S
Sl (5 S5s a8 (BB)” p3 bl 30N satll
PP ormly 53 JselS Sla Sl Glls [ san ooV
3 HbA, 01y 2L (MCV< A+ fl . MCH<YV
o Ll e HBF Ol 5 ol Jlo i b 5,05 2alS el

Slom 53 oSS 5l b3l 5 adyl 5,585 2 SleMbI Y J

e:bﬂ.&_y

S b Sass bl

AO/¥ q¥/f NG Al S san Ao s
Y/Y' '/0 Vq Fu:ajgfoﬁ M):
Y/ O/ \/Y S gen Ao

A,

A - A S uslS sen Ao
VoY - £/ GLD sl pen

Yy

5052580 Y dodar s S dsbes sl )
ode ol ol ¥ g 3 oy 5 S5S cn S sen
03 Abd Sk S35 S e 055 oY 2 ] -
o 5o S s el sdalie 5o 35S (55505850
o3l 0Lz (PH  AF L pH L el LY IS s
J5 635 PCR il Jsams 50 Y ISCs il ol
()b e 1Y 55,87

s 4l S A3 ool S8 ) o315l 5l
Wl 5

IVS 1IN :jlew sls

Hb D negative Hb Lepore/N : las ;4

Hb Lepore/IVS 11-1 : Lo

P At oS35S S el Ol sdalia b
S aS Al oo ol e 5 VB b K55 e
iy Lol Lo ool aBU Joles o508 LS
Sl sy S35 4 5y b 515 05 O Sl
3G LS pon L sl sen 5585 501 s O U
=B s ol i g el 5w o)Ll 5 318D
O e e e P
BN P C VU LU W P P NN L H{ P
4SS ol s B D pe s A o5l ) g Sl
L bl I sl)ad sl o glS e 55585 5801 SilesT s
MHL;})Hb D, G, S .L (pH: A/f L3 pH
5 OST Ol L eSS 5558550 (2ol L oS o
HBS (Sl ilasl 5 b 2ol 5 e PH
D, G s lS son (s 35500 03l Sl s 58 53 5l
o AS san 350 5 (s 5 ols BBl 015 el a5



https://bloodjournal.ir/article-1-178-en.html

[ Downloaded from bloodjournal.ir on 2025-07-15 ]

OLen 5 0l S 3T T s

o5 S e eV

oysline Ladl (gl o 5 05,8 oo 13 S Sie 3l 5e 55
055l 3550 e 95 (B sla 53 2 e plil ey
5033380 53 S35 5 O Lal s e S 15
o s BLsd 515 acils HD D,G Sl ¢y 5lS san
53 1 emels aal i JSie s o VB 55 L Il
Ssaime 48 35 el esls bl Oliabl QLT 4 6, 5lis
55358 s S Ll cials sl s (55 50 LOT G
2 =2 o IS pen ol S S U e S5
oz o) Bl A SLHD D, G L 35l el
SHALL o gl ialesT L 5 K o b me K55 55 50
A S sl eV A 550 5

S Sl Cmal L B ol 51 G 205e B ore
3o /S s aily Aol 5 Sy Ol LSen
o= = HD D, G il b s o slS sen b s slS 500
= 3l Sl 6 AT 3 b 5l s dies e
oS 55 S5 L oKl Ol Ly Bla 1 s
Hb L 5181 asts 53 s o slS sen ol Ses
3,55 4bedaliaHb D, G 3l 3,50 SIL 5 3L D, G
Sla Sl s slS e o Mae (903 b #lsns) b e s
O U ) PPN VN L UV SISCN U VPR 9P
2l e &8 L Bl e sl Sl s IS e
anils pad ad 58 5 1) (Wsd edalin 5550, 5801 AL S
il

YY¥

s (BB) p b s s (il e 1Y-10
= HbF dlj_:a ‘JSJ—HLBH JAK.&.“:LUT ('J*W B o)W
ol e D555 pen slap b 5l SO a (Pl 10X
) oVl Ly S 5 55 L 5 Sed 5 L VL
Losile oeWB @ 4l e 50 a5l IS e
L0) sl ails Lo
o b S ol a5y S5 e b et
)L_...ad_.«u)‘).: =T Q)))D}wybﬂpw‘
3 45 <l (Globin chain synthesis) -y JS" (slac ;3
o= (O (/P \/\‘—Y)ﬁ)ls Slo iy dalss e La !
WU 5 cmul a5 LB s HPLC olaws U i,
(V—\ \ ).,\AJL;G b &Jﬂj
YNl 42 8 s 55 oS gad p et L
@l gl = V00 5 0L S ‘5>L_JV_>'L} ~55.0\
(\ ).\J‘o:; JLJ‘J§ (/\O/V)b)ﬁV L b )_5::5 J:J}lf).a.ﬁ
G 3 ooV A 3510 55 Sl (6 Sy (S0
L= 5o WYVl Sl #1535 CIbgls s g S
MCV, ) 3 J5lS S W SLIL 5 (HbAK VYY), e
(MCV< A+ fl c MCH<YV pg),ls el Jals (MCH


https://bloodjournal.ir/article-1-178-en.html

[ Downloaded from bloodjournal.ir on 2025-07-15 ]

AS;J"iL-i <X A)L».J Al 692

<*

References :

Esteghamat F, Imanian H, Azarkeivan A, Banan M,
Pourfarzad F, et al. Screening Iranian thalassemic
families for the most common deletioons of the beta
globin gene cluster. Hemoglobin 2007;31(4):463-469.
Weatherall DJ, Clegg JB, editors . The thalassemia
syndromes. 2001. 4™ edition. Oxford: Black well
Science:630-6.

Rahbar S, Golban MN, Saoodi H. Hemoglobin Lepore
Boston in two Iranian families. Blood 1974;43(1).
Galanello R, Eleftheriou A, Traeger SJ, Old J, Petrou M,
et al. Prevention thalassemia and other hemoglobin
disorders. TIF Publication 2003;1:34-60.

Emery, Rimons. Principles and practice of medical
genetics. 14th edition. 2002 Churchil livingstone:1869-
86.

Huisman TH, Carver MF. The beta and delta thalassemia
repository . Hemoglobin 1998 2:169-95.

Galanello R, Satta S, Pirroni MG. Globin chain synthesis
by HPLC in the screening of thalassemia syndromes.
Hemoglobin 1998;22: 501-8.

Craig JE, Barnetson RA, Prior J, Raven JL, Thein SL.
Rapid detection of deletions causing delta beta
thalassemia and hereditary persistence of fetal
hemoglobin by enzymatic amplification. Blood
1994;83(6):1673-82.

9-

Galanello R, Barella S, Gasperini D. Evaluation of a
newautomatic HPLC analyzer for thalassemia and
hemoglobin variants screening. Journal of automated
Chemistry 1995;17:73-76.

10- Ropero P, Gonzélez FA, Sanchez J, Anguita E, Asenjo S,

Del Arco A, et al. Identification of the Hb Lepore by
HPLC. Hematologica 1999;84(12):1081-4.

11- Galanello R, Barella S, Ideo A. Genotype of subjects

with borderline hemoglobine A2 levels: implication for
beta thalassemia carrier screening. Amc J of Hemat 1994
46:79-81.

12- Shaji RV, Edison ES, Krishnamoorthy R, Chandy M,

Srivastava A. Hb Lepore
Hemoglobin 2003;27(1):7-14.

in the Indian population.

13- Ferrara M, Matarese SM, Francese M, Borrelli B,

Coppola L, et al. Hematological and Molecular analysis
of beta thalassemia and Hb Lepore in Campania, Italy.
Hemoglobin 2001;25 (1):29-34.

14- Setianingsih 11, Williamson R, Marzuk S, Harahap A,

15- Efremov

YYo

Tamam M, Forrest S. Molecular Basis of beta
thalassemia syndromes in Indonesia: applicaton to
prenatal diagnosis. Mol Diagn 1998;3(1):11-9.

GD. Thalassemias and other
hemoglobinopathies in the Republic of Macedonia.
Hemoglobin 2007;31(1):1-15.


https://bloodjournal.ir/article-1-178-en.html

OLen 5 015831 T s 053 ol sen 5 eV I

[ Downloaded from bloodjournal.ir on 2025-07-15 ]

A case of Hemoglobin Lepore combined with beta thalassemia
( heterozygote form)
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Abstract

Background and Objectives

Thalassemia is a congenital anemia which is endemic in our region. In our country the national
prevention program is followed for the couples who want to get married to be screened via
CBC test; then, according to the results, complementry tests are conducted. Through this
program the carriers will be diagnosed and new cases might be avoided by prenatal diagnosis.

Case

We had a 2.5 year old patient with anemia who came to our thalassemia clinic for exact
diagnosis. In her history, her mother had minor beta thalassemia and her father had Hb D or G
in Hb electrophoresis pattern. Their hematology consultation before showed that their infant
will not have any chance of being affected with major thalassemia. CBC, Hb electrophoresis (
Cellulose Acetate pH:8.4) and molecular diagnosis of beta genes were performed for parents
and the child. In hematological study, the patient had low Hb level, high reticoulocyte count
(10%) and severe morphologic changes in smear. Hb electrophoresis pattern showed 15.9%
HBA, 79 % HbF and 4.1% HbD or G. Genetic study showed IVS I1-1/N for mother and Hb
Lepore/N, Hb D negative for father. The patient was Hp Lepore/IVS I1l-1 which is the
combined form of Hb Lepore and B thalassemia mutation. The diagnosis indicated of
hetrozygote B thalassemia and Lepore hemoglobin which is the same as intermedia thalassemia
phenotype.

Conclusions

Hemoglobin Lepore is a variant of thalassemia syndrome with the crossing over of
chromosome 11. In Hb electrophoresis, hemoglobin Lepore band is overlapped with Hb D or
G and can not be differentiated by these laboratory methods. In our country, in screening
program for prevention of thalassemia, we have many cases with thalassemia minor. Since Hb
Lepore electrophoresis band overlaps with Hb D or G, in Hb D or G patients who want to get
married with other hemoglobinopathy patients, the possibility for Hb Lepore to go undetected
should be considered.
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