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Red Blood Cell Indices in Differentiation between Thalassemia Trait

and Iron Deficiency Anemia
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®19°19% 1 Red blood cell indices (mean+SD) in carriers of O-thalassemia and HbCS®

Group No. RBC (10°/LIL) MCV (fl) RDW (%) % Micro % Hypo
Normal 10 4.51+0.55 86.26+4.74 14.33+3.99 2.59+4.86 12.62+14.62
o-thal 1 trait 21 5.562+0.82 74.14+5.17 16.73+2.34 13.90+8.81 45.40+24.88
o-thal 2 trait 13 4.76+0.95 84.02+7.50 15.03+2.23 3.98+4.16 8.75+7.64
Hb CS trait 5 5.08+0.55 69.81+6.54 14.04+0.56 2.66+3.83 21.28+21.37

®519M 2 Red blood cell indices (mean+SD) in carriers of B—thalassemia, Hb E, and combination of O- and

[-thalassemia’

Group No. Hb (g/dL) MCV (f1) MCH (pg) MCHC (g/dL)
[3-thal trait M 10 124415
. ERY 68+7 2243 3242

[3-thal/oi-thal 2 9 12.1+1.8 77+7 24+2 32+1
[-thal/ot-thal 1 5 12.842.3 76+5 2243 3143

Hb E trait 29 12.8+15 84+5 30+2.4 33+1.8
Hb E/0-thal 2 4 131414 88+4 29+2.2 31+2.1
Hb E/Hb CS 6 131416 86+6 26+2.8 32+1.2
Hb E/0i-thal 1 8 12.6+1.4 7745 23+1.1 32+1.6

®1519M 3 Red blood cell indices (mean+SD) in iron deficient with and without thalassemia trait (A@uW/asaIn

Nuchprayoon I, et al, 2003 °)

Iron and thalassemia status | RBC (10%/ ML) Hb (g/dL) MCV (f1) MCH (pg) MCHC (g/dL) RDW (%)
Iron-deficient

Non-thalassemic (n=16) 4.0+04 9.1%1.2 71.1+8.8 22.5+4.1 315425 19.3+6.7
Iron-deficient

Thalassemia trait (n=3) 44%0.2 10.0£0.7 73.2+7.5 23.0+2.3 31.6£1.4 15.3+1.4
Normal (iron-sufficient

Non-thalassemic) (n=2) 34 10.4 92.8 30.6 33.0 12.6
Thalassemia syndrome

Iron-sufficient (n=10) 4.5+0.6 9.2+14 67.5+5.6 20.4+2.1 31.6+3.2 20.8+6.8

sensitivity WeNUszanisaay 60-90 whiin!®?

UNANN
= AdA A - 2
PRI BuAGRNA I 2002-2007 Fevhmadin
uwhBauifeums ¥ discrimination indices wanilugiae
naaLREnin odeneiuaragUng

élummﬁ 4 W09 discrimination indices 9 146 ‘W%@Nﬁj@]‘s
MI A differential value Y9682 index Mpeing

ﬁﬂiﬂﬁﬂ%ﬁﬁ&%ﬂizmw O-thalassemia trait, B—thalassemia

trait bhag ﬂﬁ‘ﬂ"l(ﬂm(ﬂmgﬂ LLﬂS@]ﬁNﬁ 5 LLﬁG‘NﬂﬁL‘]_]%EJULﬁEJU
sensitivity, specificity, positive predictive value (PPV),
L&Y negative predictive value (NPV) 983§ia¢ index 210

2 g gmadaneieil

4 MINGOABI
Sensitivity = TP / (TP + FN)
Specificity = TN / (TN + FP)
PPV = TP / (TP + FP)
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@15191 4 Discrimination indices®

Discrimination index

Differential value

In favor of IDA In favor of B-TT

1. RBC" <5 >b
2. Green & King index"’ (G&K) = MCV’ x RDW/Hb x 100 >65 <65
3. RDWI"® = MCV x RDW/RBC >220 <220
4. Mentzler Index” (MI) = MCV/RBC >13 <13
5. England & Fraser index” (E&F) = MCV - RBC -5 x Hb - 3.4 >0 <0
6. Srivastava index” (SI) = MCH/RBC >3.8 <38
7. Shine & Lal index” (S&L) = MCV* x MCH/100 >1,630 <1,530
8. RDW*" >14 <14
9. Ricerca Index (RD)* =RDW/RBC >3.3 <3.3

IDA = Iron deficiency anemia; B-TT = ﬂ—tha]assemja trait

NPV = TN / (TN + FN)

Lﬁa TP = true positive
TN = true negative
FP = false positive
FN = false negative

;illtv A a Lo . . J ,i“
uanaNiEaSeuiay validity 209 indices Wiailag
M@ Youden's index T96IBANNY sensitivity Lag
5,26

e 2! [ ;ilj
specificity QN

Youden's index = sensitivity + specificity - 100
shitlazatashs 100 S +100 ToeAiidl validity &
ﬁﬁj@%ﬁm Youden's index = +100
FoiEafimmh Youden's index snlglumsuReuiiy
validity 289 index §119°) Flumnasmng [-thalassemia
trait U&E MINATIGWEN 1oe Demir uazansy Tl 2002
SorasnfnnsAsuiue vhan B
AN 2 fmuaudunvasnguinathaluusiazms
vanes fedh
I Demir wazAnss? a1n@3n M 3dinm discrimination
indices 8 7in lwdnans 2-16 1 1w 63 118 1
vl 31 T e 32 M8 laeAfadehifiumanena
WANINM7E hemoglobin (Hb) < 11 g/dL, MCV <
72 fL, ferritin < 10 ng/mL, k8% serum transferring
saturation <12% 1%43% 26 718 §3% B-thalassemia
trait L‘]‘juﬂa‘:&lﬁﬁ hypochromic microcytosis sl

HbA >3.8% W 37 Y

* 9ngen @nw discrimination

II. Beyan LAz
indices 8 #fin Tuilv leengumsnemqman
45 70 Tty 36 318 e 9 Mo 01 17-57 T wae
nga B-thalassemia trait 66 T¢ Windjs 41
Me) 26 38 018 14-74 1)

I Ntaios WazAniz' anna®  @nm discrimination
indices 6 %o sLm;flmy 493 110 (T 238 el
e 265 e 2l 14-81 g ﬁﬁ microcytic anemia
Ao MCV < 85 1], Hb < 12 g/dL v uae < 14
o/dL e Gfiaserhidunsmemaman 120 T
N7 serum ferritin @1 (< 10 ng/mL) Wag
B-thalassemia trait 373 18 NN HbA >
3.56% Wag serum ferritin UG

IV. Suad Wasans™ A1neLIe YhmM3dinm discrimination
indices 9 i@ sngﬁlmy 163 3¢ ﬁﬁ microcytic
anemia %ﬁﬁadmwLﬂmﬁm@m@]mﬁﬂ 56 12 flasan
JHb <11 g/dL, MCV < 72 fL. 8% serum iron
< 5 umol® 1w B-thalassemia trait 47 318 A1
il Hb way MCV s 204t serum iron 1n@
ae I—IbA2 > 3.3 Ua¥ 50 718 W a-thalassemia
trait iasaininaLaniu Hb H inclusion bodies

aa'wﬂiﬁa discrimination indices mﬁﬁ"i i\ sensitivity kag

specificity 13159 100% Tumsduunszwg B-thalassemia
trait Lag ﬂﬁ“ﬂ?@ﬁ?@!LMgﬂ %@Lwiaz discrimination index

WuNReeUNETussni g B-thalassemia trait Uz

a a € a a ! o A (%
'J']‘iﬁ'ﬁ‘[a‘vi@n'ﬂEl']LLazL’J‘ﬁﬁ']ﬁ@l‘ﬁJﬁﬂ']’iIa“ﬁ ﬁ‘jﬁ 19 %Uﬂ_lﬁ 4 AAON-DUNAN 2bb2



vAa

¥ 193 Tunaenea

A AUMMTING 1A

q

296

q

s~

M99 5 Comparison of predictive values of discrimination indices for differentiation of thalassemia minor from iron deficiency

Discrimination Sensitivity (%) Specificity (%) PPV (%) NPV (%) Youden’s index
index 1" m® | ™ | I II I v I i I v I II I v I II I v
1. RBC
86 85 64 79 9 89 98 100 | 97 92 99 100 | 83 80 47 64 82 74 62 79
2. G&K
97 79 75 74 70 87 9% 73 81 90 98 81 95 74 55 56 67 66 71 48
3. RDWI
100 | 88 64 66 80 76 92 84 88 84 9% 87 100 | 81 45 45 80 63 56 50
4. Ml
86 76 60 74 62 89 98 86 76 91 99 88 76 71 44 55 48 65 58 60
5. E&F
76 62 64 | 100 | 80 9% 99 98 84 95 99 99 70 63 47 100 | 56 58 63 98
6. SI
60 59 | ND 85 77 91 ND | 70 78 91 ND 62 57 60 | ND 59 37 50 | ND 55
7. S&L
100 | 100 | ND 98 0 1 ND 2 59 62 | ND 63 0 100 | ND 25 0 1 ND 1
8. RDW
32 18 3 6 9 84 0 98 92 63 45 90 50 41 23 38 30 3 -7 5
9. RI
ND | ND | ND 66 | ND | ND | ND 86 ND | ND | ND 88 | ND | ND | ND 57 | ND | ND | ND 52
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MHMATIGWIAN 1% AINMIVAADIYDI Demir UasA Ae
RBC enuifienluzns 4.5-5.08 x 107 RDW anuifienluag
14-169% uay G&K enuifienlugg 58-68 fudu du
S&L wurhdlentiasnh 1530 sl [-thalassemia trait hag
MINADIGIEN Fousaah S&L i sensitivity 100% us
specificity 0% &30 B-thalassemia trait

SlanSuifieud Youden's index Besamnanniuiton
ERIBTRGR validity 289usiay index N3N LUTRRTUTW
nusiasmmanas Idkadiil

Demir LagAuy WU RBC > RDWI > G&K > E&F >
MI > SI > RDW > S&L %ﬂ RBC &% RDWI & sensitivity
Wwae specificity 80-100% Wasi validity §9g@ (Youden's
index = 82% WA 80% eude) Tumsldumunazing
B-thalassemia trait UaY MINADIGEMEN NANLANND
51%1']’3&1 microcytic anemia fen RBC uay RDWI ‘Lid%
u B-thalassemia trait ¥i30 MINAMGWAEN AzdaNN
gnéesaiminiasedeudieann usfdiaen i
diadlimamiBannuninyaa HbA, Namsitiadafignéas

Beyan LiagAmky WU RBC > G&K > MI > RDWI >
E&F > SI > S&L > RDW 19#) RBC Uae G&K & sensitivity
Wae specificity 79-89% Wash validity §9§@ (Youden's
index = 74% Uag 66% MAA0IL)

Ntaios LaLAM WU G&K > E&F > RBC > MI > RDWI
> RDW %Id G&K nd1 RBC wag RDWI (Youden's index =
71% WUty 62 wae 56% enuaey) laudl sensitivity wa
specificity 75% auld Tumsdnil Row lsisnanseldsuun
B-thalassemia trait WAz MINADGWAN |HiAE (Youden's
index < 0%) Suad UALADAL WU MITUN MINATIE)
&N U B-thalassemia trait 144 E&F > RBC > MI >§
>RI >RDWI >G&K > RDW > S&L mmz‘ﬁ‘l E&F > RBC >
RDWI > RI > G&K >SI > MI > RDW > S&L lumsduun
MINATIAMNAN T O-thalassemia trait WU E&F uwae
RBC { sensitivity (78.8-100%), specificity (58-100%) Wag
validity (Youden's index = 58-98.2%) 9g@luMINULN
MINATIOMNAAN 17U thalassemia minor TN

NNMFnEN2e9 Demir uavnniy Tedinmlwdin 63 e
Iskaaseiy Beyan uazeni ﬁﬁwﬂwﬁﬂmﬁ 111 TN RBC
index \FRAETATA UM UUN B-thalassemia trait UaY
mamamgman iasanidhufies index {#e7if sensitivity

LAY specificity 81NN 85% el differential value 5x10"
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/L83 RBC > 5x10 /L §lomau B-thalassemia trait &
RBC < 5x10” /L Slamaifiu mamemeuadin s G&K 49
{u index ﬁﬁﬁq@hﬂﬁﬁﬁaﬁa B-thalassemia trait 910
mMsfn®eg Ntaios Wazanse %ﬁﬂwﬂmﬁmy 493 38 &
sensitivity 1K 75% Unusii RBC & sensitivity e 64%
whiia sananil Suad uazaniy deldvmadinm Tunga
O-thalassernia trait §28 WUH E&F 15 index ififiso
m‘%ﬁmuﬂ thalassemia minor (B—thalassemia trait ey
O-thalassemia trait) N mimmm@;mﬁﬂ I@Hﬁj sensitivity,
specificity g validity Ejﬂﬁd 100%, 98.2% e 98.2% ¢NN
16 nuT e haanshe 1n Demir uazanis Govivazan
mﬂﬁwmmmzmgma@mjmﬁqasmﬁﬁwmsﬁm:n 041 RBC
‘i% X sensitivity, specificity Way validity Wwnnu 78.7%,
100% Wag 78.7% @addiu 1 P-thalassemia trait usi
o-thalassemnia trait SIAnihiL 568%, 100% WAg 58% Wi

SlonReufiey 4 middeil swausnothdlumsdne
éammwudw discrimination indices @Gﬁ validity LaY
sensitivity 8o

M3MwIns discrimination indices ﬁﬂi‘gﬁm MCV, mean
corpuscular Hb (MCH), RBC count, RDW, Lag Hb &
aafugasehne] iambung anemia WU B-thalassemia
trait vil microcytic hypochromic RBC mﬂﬂ’iﬂu mMIa
DIWAN fodu MCV uaw MCH T B-thalassemia trait 33601
A7 U RBC count avgendlu nsnemiaman’ nslden
MCV, MCH, w2 RBC count anfwaniaaiunisgenaaa
uanehamaitld wonenil P-thalassemia trait 4ag M3
MemquAEn Fafl anisocytosis anntlpashafuda®” GeTa
ganeh ROW Toeilymavinug) RDW azgelu mamnamquwan
usiazandlus B-thalassemia trait Wi NMSATemL RDW
Tatensnanlfidu index o) Tunmsumn B-thalassemia
trait U&E MINATIGIAAN 16 izl P-thalassemia trait
ANl RDW gawtiurin (>14%)"*”

lowaq) mathend i nnavh CBC Zufumsnsrams
soalftEmaisdiu snéuanm discrimination indices
fanInldauun  B-thalassemia trait Way MINAG
wén Tungn microcytic anemia I lusesomits golu o
discrimination indices ﬁﬂ?NWLﬂ%HULﬁHUﬁﬁ sensitivity
WA specificity SNNHaEsTITlAL RBC, RDWI, way G&K
\fiu discrimination indices ¥ uunsadlanitléfiigalu

nusih 0En91aTiR sensitivity LAY specificity 9a9461a% index

a a € a a ! o A (%
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wzdlamaiia false negative 6 darumsAifiadiefign

Faaauen B-thalassemia trait wae NINADIGMAN &4

6091599791 5308AEN 9% serum iron, serum ferritin,

TS
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