[ Downloaded from bloodjournal.ir on 2025-11-03 ]

<

O
(SRR

(Y*V—V'Y)/\;‘ C}LL..AJ A aJLq...:f IPEL]

o oG Gy 6 3045 3 1 g1 Sl o o s 2ol (5 39 9 Cumlus

r . / .
Li}ﬁygfld¢ﬂfb‘ dﬁngJb

Odubiy

JM,;@L

Blaess a5l Hsn o WU 1y B1 sl Sty Sn 5l G55 05 Sl 5l s eV L
L L Olsliss g 51 o8 st 5 (S osbie g glsn50 5 S oo 4 O o Rbje Jy 5l
Sl alelid b Ygene jsme o Vb W g el .ol s, 05 5 lodns oot 51 5k oYU
L plobd S a5 Llodd Jyae 5o oS plats yasld pki 098U Jg 33,5 o s HDA, ch..«
23 03m a3l 5 (S Cawlas Ol o p addllas ol 51 Gua Ll odiS SKaS ) g oYU
Llodd slgrday g o VB 1 GBI g 45 ol 1 g 1 WSl Olo S s li 55 5,90

boyigsg 9lge

VN D) S s Sen 555 05 5ol Slaw AY candllas plosil gm0 (Ao 5 g8 51 0 plowil andllas
A3 g 05 S aaxl o 655 5len Slidios S 0 4 yadeds Cga \WAY Jlu Jsb 3 45 (MCV ON/Y
S = JPTFCRTD CERSPRL CRPEYCRes [ YA A RCIE T e
;}’J s b U (S dowles U;J’ Ol 4en 3,80 501 41 J.S.u.!‘ ‘:)LAJS U.a.&l.ija S
A5 S daloes yaSls g3 Do eSS

bt

ol Il oS 05 8L S (sl 5 TAY B350 Gasls 5 TAY (S5 JAY Colm | Syl 0L S 1 5
ol G 4y e oYU L B3l g 155 D3 g el 5780 S5 VS

S Al

Ol S s Aol 1) e (o6 by BI381 (sl JolS (S35 5 Sl (a5 LS 93 5 pUS et
IS 4 g oYU B0 s jslezsl U asle G Olge 4 dilg e YL Conla b1 WS
247

75 JalS asli (Camlu 5 S5 oYU b sguuls ol

AW/ F/F 2 235 b
N ATE ik Gl

fster Bbis - (5ke Olisla = 5l s S psle sl 5 slen Slidos S e m 055 Sl AT (55l il el )8 i s e i3 1)
\ARARARRYAN
St Sz ke ol () iles Dladis S5 Lty (500 5 0 anas 5V

yay


https://bloodjournal.ir/article-1-186-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

Sy Sl 5S35 58S L

s ooV b s 51 Sal Ol S ol

Sy oS plaze Laxls il 0556 VAV JL |
oS S OT GBI o a4 5 s VB by 5 S 2
Gl o L0l das 45 Wlod s (5518 oal B o
5 ke O3 sloa byl 5l sl LoDl
ol dd Ly e B slad 58 4 bg e sla S
Sl A5k ol ke Gla Sl o S g
(S&L)JY 5 ol )
MCV? x MCH x +/+\ (A)
(Sl s (5 o =Y
MCH/RBC(@4)
(M1 e oS-
MCV /RBC(\+)
(E&FOrDF) 5 3 5 2SI -¥
MCV -RBC _ (0 x Hb) - Y/f (\Y)
G&K) &Ks 5 n S0
MCV? x RDW /Hb x \++ (1Y)
(RDWI) RDW 2L -#
MCV x RDW / RBC(\Y)
©) yo 3 dplS 5oled -V
3 S ot ol Y 5 pls el sy e s
VO 51 i 5 osmes oV L il 5 4 \OT
St 3050 53 el a1 3B S5 oS el i
o5 B by w8 4 YA ) S gade a5l kel
oals Hyma s pal S S e YA S
Wl i s oy eV Ly w8 )Yl S
Lot o 4 o Sl 0 5 5 WSSl ol 3 g oS
B S oS 4 i 3l i s e e VU
i 5 o5 eVl o 4 PO Sl S K8 5 0 S
S 2aS RDW sl opal i ot oS okl 4 70
oS et Yo Sl G s s eVl 4 YY
Sl i RBC Latlbsys e 53 5 ool i s
Loy i ok Opks O 51 Sl 303 gad 5l
Sl Hgn VU
Obe S gla ol 5 Lajarld ol 515,50 53
) S i aS Sl Sl b S 51 sl

B HIN WA A_QJzJ

YaA

i
a8 el mli S5 sles I S eVl
sloml o s IS pon Ly o sy e OB L J2alS e
Lo o3 05 390 2 L S oS (el e 2 (1)050 0
(b e @ am B L s il S )Y e S S
Samoale L s S5 0 LS e VB Ly

(Vs
Sl 6lllS 5 Ll S5 oS K il eV L
ol il e sl Il el w5 L 0T Lasis
o 5 e e OLE 1y s (S adsl gladle Sl gole
s el el b OF A ileT e
e sy el a4 ar S L e eV Ly Gaskls
ottt gla losl a5l e i oI

(sl AKa LT

4l ol Oleys 4 5L Vsans 5 5en S L
S5 o psbie g o3is 4 01 5 S ,8 5 s s
o Ve 95 53 2lessl 5l K S zlsadl Sl 3
Ly Dl OS5 3 A 95 ae 55 5 s WU Lo
()l sy 55 1 ot s Cponl 3l ys5le oYU
s el Ysamn ) g oV by ) Gt
J oled 5 as 055 S S gh (St S
MCV lls 45 (g5l 3l 3,8 o Spso 555 sladsha
A s sl pasll Olge 4 LSl ad el Ar 5l xS
oS 3 mn S 2l OF 51 (S5 (M o a8 S
S e s Sns S e St s Soe sla S
oW by &t (5 gl DBl A Al i
el e UG Sl ol GBIl S o sl e
(el

el o Vg ame e VU b ol e
Seipers Son 3o Lol ) gl HOAG e 5 53150
S e 3 HBAG e a8 s O 0 S S et
a8 b s e eV L Olsie 4 (S /Y0
305255 sy STHDAG e (6, Se310 (sl 555 0
o= e ol Lo e eslinad 1S 5Ly ST
ol San Bl 5l 5 o5 018 5 Seds La il
O-VIAELS o 23 53 oy 4 5110 4w 5


https://bloodjournal.ir/article-1-186-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

NG thﬂ);\‘ e)Lo.:r ¥ 0,93

<

rdls i o ;S5 S VY Sl S b Ol
s Sl s sl Sl ol (=S5l (sl
A eslenal golew glac s 5 RA-1000 Sl g5
L 5 oal 8 pl 5 3050 48 35 IS 4 0oy
AL S sy s e YU
L CBC sl ¢ S5 glad s oS jled g
Loy us L;))TCQ NarEDTA sLisil a5l eslinal
s Sl esli ol b (6 S8 e 31 iy Csles g3 ST
L Sl S sl bl pled uSle e
33 $ode Pl (s sl bl ol g AL e
FS Gl Il psasl Ole S 5 1 sl Ol S e ls
3 S a3l 5
ol 93 gl Do petle 5 (S ol
15 8 dsls 5 gl iss b ol
Sl = b Sota s (LR Sote+ O35 ) (V)
S = S s (R e+ O35 i) (V)
O yastli = (Cuwlas+ ;55}15)7 Yoo (V)

R wil

o Slad 8 Gl el S0ke 5 ol 035
5o el cens 4 Jske Kasles o&aws Sl eslizal L oS
oV L ol 88 G55 oS) Oljlew 5les S 5
SRBC ol ol ol onls OLES Y Jsdr 5 ([ 5
Lalie o ol 88 555 oS 05 olS e o
Lz 53 RDW 5 MCH MCV Ll ol s o V5
el Sy ol B s oS e eV
el s G55 05 8 53 e 53 MCHC

Lesose T8 s ome VB Lo a Sl )50 YY)
Sl s a1 Sl Ol S Lasls 5l eslinu
Lo os S 53 patls plbajse V5 (Lads Cute) s
S5 oS s T SO ) K1 el
M s oo VB Ly Sl s 4 3550 YO (i
B VB s S 53 3,50 0 5 (L i) LS
(O3 cuze)ds S

¥V Gamee om0 L as Sl )50 ¥V 51 i oo
bl LB Sl 0l S Lastls 5l aslizad b 550

Yaa

| Sl ol S (KI1): MCV x MCH/ RBC (1Y)

I Sl Ole S (KI ) : Kl x 10/ MCHC(Y¥)

G sted e s MCV (] Sl 0l S 3550 3

Sl Aty e 4 RBC 5 ¢ 55y m : MCH
S eSS gadee ol s e Ol a5 Sen 53 O sl
“Fr e e e VB 4 el ol Y
D5 WYUL’%UOTOUJRU‘)A}&I;EUJV“
35 55 (V)0 i oo odss Il sl 31 5a Foe 51 SN
Lo ot s A0 Sl S (gade 25 I Saegt ol S
= e 5 ool i L ADY0  se eV
Sl 3353100 51 5V 5 e penVB L L 0T Ol
o allas ol 5l (Vs e el
==L 5 (Specificity) S5 5 «(Sensitivity)l~
05 el s ol 5,5 53 (Youden's Index)os s—

Lol gen VB L aseis

bR g, § alow

5 Srar 3 Geo 5 g 5l e planil adllla
MCV) Sty S 55 o5 L Dl ATl aslllas
So Jsb s as s g (Gl 5 ad VA LS ONY (s
Silsler Dlidesd S e 4 yasld S (WWAY)JL.
Oblas oy 03,8 wnl o 51t (S psle oK
s o B L Mo sl 31 ) s gy anes 5o el
AT S5 oS 4 Yase Ol jley -

ol 5,50 Y L e o VU Ly & Sltso 513
aan L35 I VO-TF s o3 gdoes L 05 YY 53,0 Yo
MCH 2 523 OAY=VE/0 s MCV 1l Oljlaws o
IXIA 51 N HDA a5 0 S 5 S VAYY/S e
50525 28 sy 53 b Ohlew () 53 HOAG o s 5
sl p S5y S 5 (OhdSNls gtees 51 oslinl U
35 e (eSSl = a315) DE-B2 (55

W els e Yo pal 38 555 oS 4 S Ollay
e s JLw TF B A o silons L 05 YT 5550
YV/F=YSN s MCH (25203 SA/Y-VA/F - MCV
Fol S BDal o o S5 S
sl o S5 S Yoo SNLTIBC (i pns/p S5 Soe


https://bloodjournal.ir/article-1-186-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

Sy Sl 5S35 58S L

s ooV b s 51 Sal Ol S ol

Lol b Ol e 3)lse 58155 G sla Sk
ol aS ol a5 b s sls Bl Jla i 505
s 3 oAl B G oS ens e bS5 Ko
O3 s 5 485 5,0 Sy Koo LG eS
RS S e bl e VU L 4l e
(Ml Cgarl 5l 0T 335

Sl ol s gee VBl g Lasiis
gl 55505 NG B S5y S s, LHDA, o
G 3 sl sliS plaze sla asls Js ol
S a ST o b e VU b i
Alods byl Jases

Sl s Gl bl gl ilosee Dlallas §5SE
e VU L e 25 s Laasls ol
5ot plonil ol ;8 2 (oS 51 0T Bl o s
S Nl e ) 5 sl T e
AL LRDW ol YooY Jlo a by e 20158
o o ) lael 5 ol p i (Shs s Cales
(Ol 0313 UL ye VU L

sk ol Cgr YooV Jle s oS (6,505 andllas s
3l et S 5 S patlE el el
o305 QLS s WU Ly o 25 a1y 5L el
=l aen 3y e LB S s . (V0)e
sdos S35 (slaastli 5l el pmn o ol pl 318
o e VU Ly e 25 55 JalS 5 (a5
ol o3 b eSuul 0l S 5550 53 (0 N0 N F)lazily
TAY O35 yasli s IAV (S5 /AT Sl axllas
S8 Sy IV el I LSal 0l S Gl s
ol s VP O34 yatls

Rl Al 50 (el 53 Gl Sl el s cnl b
[P I L RN X S S B N INJUSEI
U am ez L Sa ol OLe S Ty aed ) g
Ol am G O35 2L 5 S5 wplm
Lo el )3 6 slael 5 o)l gbls I s
o ls S Ul Ll e s Sl s eV
23 e B asis s islael LB LSS
AL oS oS A losT gl byl ol LS

oW L o5, 8 03 5p e Ve s (i ) o
S =S e TS DR SN P
Mo e o WB L Sl 2 ys 45,50 VP (] 28
s o VU 0 S 55 s) 00 ¥ (L i) s

(38 ) S i3

035 53 o 0> S5 slen o julyl Ol ek ) g

ol i el o L
(daw 52) (daw 520)
¥/0-0/\ (£/¥) F/F-V/AY (5/V) | RBC(x10™/)
S RVARRCYAD) UY-VEV(1 1 /A0) Hb(g/dl)
SNY-VYAE (VY/Y) OA/Y=YE/O(EV/YD) MCV/(fl)
YN/E =YE/V (Y¥/00) VA=YY/2(Y 4 /Y) MCH(pg)
Y4/8 — YY/IA (YA/V) YA/Y-YY/F(FYV/Y) MCHC(gr/1)
VE/E — VA (WV/Y) AVAEANZCIVAD) RDW(%)

J)_}_A)bobhu.a}t_ﬁ} ,A/J;'.’J“"‘—“".. (e
D3Il S0l 0La S 51 Sl 0la S sla sl
sl ol eals QLESY o)l.w.:”: d}J}-

QLAJS LSRIST béﬁ UA’"U};RJ G\:;-:\#Lu" Y d}.ka.'
s oYU L B3I 55 1 51 Syl

B _ L™
. ‘;}J C.-;.ul..& .
LR ] sk Gl b
A+ AV Yy I Sl ol S
i q. \'%4 ISl ob S

9 1AV oj}l} JAY Cosle L sul Ol S
Al e eV L 6 S 2

e
=2l Oleys 4 5l Hsus WU L &S ol o8 e
gl 5l J= e« OF N6 5 el s 550
a5l e VB Ly Se 0I5 5 W5 51 (6,8 s sl
s o VB L (V) sl lo )55 0 Glofn s Sl )
a5 by Gl S Son Sla S5 oS s 5


https://bloodjournal.ir/article-1-186-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

NG thﬂ);\‘ e)ln.:r ¥ 0,93

<

AU o ) e 0y gl jubl S e el
Bl AT sy el B S oS Je s e
ey eSSl el 5 0355 slzel L6 La et o
S ol OV e Sl 55 g e VG W
s e VB L s O geal S
=2 3D 53 opl Olf e la ezl (pl L LS o sl
Sls Gl

References :

1- Olivieri NF. The beta thalassemias. N Engl J Med
1999;341:99-109.

2- Kiss TL, Ali MA, Levine M, Lafferty JD. An algoritm
to aid in the investigation of thalassemia ftrait in
multicultural populations. Arch Pathol Lab Med
2000;124(9):1320-3.

3- Bessman JD, Gilmer PR, Gardner FH. Improved
classification of anemias by MCV and RDW. Am J
Clin Pathol 1983;80:322-6.

4- Lafferty JD, Crowther MA, Ali MA, Levine M. The
evaluation of various mathematical RBC indices and
their efficacy in discriminating between thalassemic
and non-thalassemic microcytosis. Am J Clin Pathol
1996;106(2):201-5.

5- Demir A, Yarali N, Fisgin T, Duru F, Kara A. Most
reliable indices in differentiation between thalassemia
trait and iron deficiency anemia. Pediatr Inter
2002;44:612-6.

6- Han P, Fung KP. Discriminate analysis of iron
deficiency anemia and heterozygous thalassemia traits:
a 3-dimensional selection of red cell indices. Clin Lab
Haematol 1991;13(4):351-620.

7- Rothman KJ, Greenland S. Modern epidemiology. 2nd
Edition. Philadelphia: Lippincott - Kaven Publishers;
1996:499-519.

8- Shin I, Lal S. A strategy to detect beta-thalassemia
minor. Lancet 1977;1:692-4.

S ook A
J\J_U\ Cgr od C,_b.a dl_b ,A_>LJ)‘ 2
sl e Sl Ol S ades 5l 5 eVl Ly
L:JLSJQL—’);)JL;HJ—JDLMJU?(SLAyLﬂ
b o b pastls pl o 50 oy 4G nl 4 b s
ool slils 61.)‘_(@_&}.)&)\:&“";;33)5 SS dio
Slaiss el 1) Lol O 5 es 5 Al o ak

r\j)wWYUbASL;J)\y)JLﬂWJJS@b

9- Sirvastava PC, Bevington JM. Iron deficiency and-or
thalassemia trait. Lancet 1973;1:832.

10- Mentzer WC. Differentiation of iron deficiency from
thalassemia trait. Lancet 1973;1:882.

11- England JM, Fraser PM. Differentiation of iron
deficiency from thalassemia trait by routine blood-
count. Lancet 1973;1:449-52.

12- Green R, King R. A new red blood cell discriminate
incorporating volume dispersion for differentiating iron
deficiency anemia from thalassemia minor. Blood Cells
1989;15:481-95.

13- Jayabose S, Giavanelli J, Levendoglu-Tugal O,
Sandoval C, Ozkaynak F, Visintainer P. Differentiating
iron deficiency anemia from thalassemia minor by
using an RDW-based index. J Pedatr Hematol
1999;21:314.

S IS 5 VB Slap s jasils dicg oLl J§-)F
O ami o\ VAT 51 . i 055 s

15- Ntaios G, Chatzinikolaou A, Saouli Z, Girtovitis F,
Tsapanidou M, Kaiafa G, et al. Discrimination indices
as screening tests for beta-thalassemic trait. Ann
Hematol 2007;86(7):487-91.

16- Beyan C, Kaptan K, Ifran A. Predictive value of
discrimination indices in differential diagnosis of iron

deficiency anemia and beta-thalassemia trait. Eur J
Haematol 2007;78(6):524-6.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Ntaios%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Chatzinikolaou%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Saouli%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Ann%20Hematol.'\);
javascript:AL_get\(this,%20'jour',%20'Ann%20Hematol.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Beyan%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Kaptan%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=Search&Term=%22Ifran%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Haematol.'\);
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Haematol.'\);
https://bloodjournal.ir/article-1-186-fa.html

S Sl S35 oS b srer oo ¥B 3 1 51 WSal Ol S Sl

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

Evaluation of sensitivity and specificity of Kerman index | and 11
in screening beta thalassemia minor

Cohan N.}(MS), Ramzi M.}(MD)

IShiraz University of Medical Sciences, Hemathology — Research Center

Abstract

Background and Objectives

Beta thalassemia minor is a common form of microcytic anemia. Although it needs no
treatment, prenatal screening of beta thalassemia followed by medical counseling for
prevention of birth of children with beta thalassemia major is important before marriage. The
specific criterion for beta thalassemia minor diagnosis is the elevated level of Hb-A,. Some
discrimination indices helpful in detection of beta thalassemia minor were reported. The aim of
this study was to define the sensitivity, specificity, and Youden's index for Kerman index | and
Il in screening of beta thalassemia minor.

Materials and Methods

A total of 82 patients with microcytic anemia (MCV< 80 fl) including 42 with beta thalassemia
minor and 40 with iron deficiency anemia were selected. Differential values of Kerman index |
and Il were calculated; then, the sensitivity, specificity and Youden's index were evaluated.

Results

In screening of beta thalassemia trait, sensitivity, specificity, and Youden's index were
observed to be 93%, 87%, and 80% for Kerman index | respectively; for Kerman index Il these
figures were calculated to be 76%, 90%, and 66% in order.

Conclusions

Although none of the discrimination indices showed complete sensitivity and specificity, but
Kerman index | with higher sensitivity and specificity came out to be more valid in screening
of beta thalassemia minor.

Key words: Beta thalassemia, Sensitivity and specificity, Erythrocyte indices.
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