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ABSTRACT

Background and Obijectives

Accurate Hemoglobin measurement in thalassemia patients is critical for effective
management and prevention of complications. Hemoglobinometers, due to their precision,
rapid results, and ease of use, serve as practical tools for monitoring Hb level. This study
evaluates the performance of a hemoglobinometer developed by a knowledge-based
company, comparing its efficacy with a standard reference device in measuring hemoglobin
level.

Materials and Methods

This cross-sectional study was conducted on 83 thalassemia patients referred to the adult
thalassemia clinic. Hb levels were measured using both the test hemoglobinometer and the
reference device (Sysmex XP-300). Statistical analysis included the evaluation of
sensitivity, specificity, positive predictive value (PPV/NPV)/negative predictive value,
Bland-Altman diagram, Intracalss Correlation Coefficient (ICC) and Receiver-Operating
Characteristic (ROC) curve was done.

Results

The median hemoglobinometer readings was 9.65 + 1.40 g/dL with a median of 9.70 g/dL.
A strong correlation was observed between the two devices (ICC= 0.96%, 95% CI = 0.94-
0.98). The Bland-Altman diagram revealed no significant difference and the coefficient of
determination (R?) was calculated 92.60%. The device demonstrated sensitivity of 83.90%,
specificity of 96.30%. PPV of 97.90%, NPV of 74.30%, accuracy of 87.90% and a Kappa
coefficient of 74.50%. The optimal cut-off based on the ROC curve, was determined to be
10.30.

Conclusions

The hemoglobinometer demonstrated high diagnostic accuracy for detecting positive cases
(PPV: 97.90%), with only one false positive result among 48 positive readings, indicating
its suitability for identifying thalassemia patients requiring blood transfusion. However,
among negative cases (NPV: 74.30%), 9 false negative cases were recorded out of 35
readings. It emphasizes the necessity of re-evaluating negative results using a reference
device or other diagnostic methods.

Key words: Hemoglobins, Thalassemia, False Positive Reactions, False Negative
Reactions

Copyright © 2025 Journal of Iranian Blood Transfusion, Published by Blood Transfusion Research Center.
This work is licensed under a Creative Common Attribution-Non Commercial 4.0 International license.

VAY



http://dx.doi.org/10.61186/bloodj.22.1.54
https://orcid.org/0000-0001-6850-246X
https://orcid.org/0000-0002-6986-1314
https://orcid.org/0000-0002-0423-3181
https://orcid.org/0000-0003-0441-9004

OAF-YAB) VE+ ¥ 50l ¥ o,lad YY 690

Crkd

*

S S gl ou w93 o gt oI 90 Ol U (5 399 9 Sl (L) !
o0 1 slow 30 ey W10 C5 g

7‘;:,.9) Pl dazo ‘A‘_;a’:.,.b oolile wiloww ;Fo.)b"_fﬁ Lo ydear Z}g)}arfﬂ.alf

POl S5 o] ddo

! ol L

Olnl= 0l = o9 JEl b (gl 5 (Hsel o g - (53 J Slaios 55 e - (ulid s s PRD )

ARl = O = 97 JU b (caagh 5 (jgel (Jlo duga = 93 Cdla 5 Sujslsn slaos gl 8 Dliiz S pe slial - culidicn] Gaaie Y
Ol = Ol = 53 JIl b g 5 (sbigel (o dumshe - 35 Cdls 5 Suslen (sloos ] 8 Slindos 35 5e sl - S ol PD -y
Olrl= Ol - g7 JES ol otmgh 5 (Bjgal e dmmia - 95 JIELI Slagiog S 50 - (Sl (gerdse b)) el )5 -F

Olal= Ol - o JE b (g 9 SBisel o dnga - 93 Sl liisd 55 e - alialojl psle i) -0

Ol = 0l = o3 JUl b (il 5 (sbisel Je dumsia - 5 JUl Sliios S 50 st - 1l ardse PAD -5

Odubedy

Sd g diskw
ar 3l 6Nty 5 pleyd Cande o (Sl A (VB plilews 50 glfgen GBS (5 pSojluil
b 5oyl o Slos Clggu g ey Vb B S 4y eagiglfgon loolKiws o4l Bjlse
sogiaglSgen oiws Sy o Slas b3yl Bus b adllas fpl it uslSaen mbaw (b Gy
oo b duglio 1o ymglfgen (5ySoslal jo o] LIS cwyp 4 by SRl 5,8 S el

Sonse &2

boyigs 59150

Lj WYU el:.'\l.a)d LY odu.\sdpba ‘SA..NU )la.....\.) AY w,ﬁ,ﬂ su;u.a axlllas Lﬁ‘ 5
by Jold glel sloJudos ol (5,80 jluil (Sysmex XP-300) a0 olKiws 3 jieginslSgen
090 u.ﬁ:.m.:a.b PL’& < Bland-Altman )‘0343 5‘5513.#/&:4-‘5'}.6 6)l¢5| Q:J)) “;}‘3 an.:...aL»’
44 plil ROC _sizeis o (ICC) glailo

bt

g3 AV gldL ails L 4/F0 £ V/§+ g/dL jieginslFsen Jawgi sud (6 puSojluil (gl gen uKilis
pie g (ICC= 7 +[38 « 74D CI [+/AF /A [) ol 90 (yat (598 (Snad Slo (ylis by Juloxs
Sl .l g0 LAVIFe sl o 5 0,18 8929 Bland- Altman Jlo ;o jlalias B
B (1 YEIV ) saie g L3l b3yl () AYIA ) cute (o)Ll (b5, (L APIY ) S5 (/. AYIAS)
A dsle Vo /¥ Jolas Cut-off « ROC govie (bl 33 9 (L YF/0) LIS o () AY/A L) IS
el

Sl 41 (PPV=T7 QVIA+) 09y )l 5 (W B3 I Curte 8)lga aeseds 1 faginglSgen gulii
wlgen Sy crl b GBI QI Cude )90 S Lo oud (plulid oo 990 FA 0 &5
YO 5l b 5l adl o3 aiojle eV olylon (olwbid jo olKiws YU slael colild snas L
aS (NPV =7 YEIVe) ad 5158 Qi shie 830 1 ol () Jawgi ool glulid ghie 8)90
o ais glaghy) ple b oazie s S L dhie gl Suzme (quyp Sy9po Sila
bl o

QS iie gla STy «dlS Cuda gl STy o comsVB o pslS son Ssubels lalS

VECFY) - il e fo b
VECEL BN by B

d | http://dx.doi.org/10.61186/bloodj.22.1.54

Asiyabi S, Amini-Kafiabad S, Teimourpour
A, Gholizadeh H.R, Alizadeh Haghighi S,
Rafiee M.H. Evaluation of the Sensitivity
and Specificity of a Hemoglobinometer
Device Produced by a Knowledge-
Enterprise  Company in  Thalassemia
Patients. J Iran Blood Transfus. 2025: 22
(3) : 183-195

i gfe ot g

S ol xdy plas seze S
igel o dnie - g5 Jlil Slidoy
Olrl- ol - o9 JEl b gy
VEFFON VOV 5y oo
m.rafiee@tmi.ac.ir

IR.TMI.REC.1403.023

YAY



http://dx.doi.org/10.61186/bloodj.22.1.54
https://orcid.org/0000-0001-6850-246X
https://orcid.org/0000-0002-0423-3181
https://orcid.org/0000-0003-0441-9004
https://orcid.org/0000-0002-6986-1314

\F-F ).A.al) s O)LQ..':) Y 0,98

<

ol Jolis g Lol Lo flo g asyjon 5l ool
Bl Gl g St LS 35, wiemo (L8 (T
g (shie
bRygug, § alge
s 3,50 Cpna 5 alllan b

FogiaglS g0n oK ws SO« cahis asllas oyl (o
So b anlie 5o ol Al &858 Sy g ool adgs
XP -300 TM Automated Haematology =, oS
Ohlew 50 e S sen clale 6,505l o Analyser
5o oslaiul 8,50 saosls 28,5 )18 bl o500 eV
4 ouiiSaxxlpe o WU lhlen 4 bogy o axlllae oyl
odgame ;o ol ad o ,ab YLLS 5 cewYU oKL yo
3,8l Slaces g VE Y Jlu ol il b ol ,3T Sk
(1 5850 5 BI a5 YY) a5 AY aalllas o oosSesS o

.AS;)}.}

tvloj] pleil 5 digad 55 )ma

Ohlos sa 9 (9> diges cadlllan )l 55 aiges £o5 )
@S85 18 Dbl o5 SeginglSsen oliws 5 a2 e
Lyl &a s cawd a8l sl alzlone 5l 055l jelate
O3 adges o comw¥U e 5l aSged S T
i a8 S gL gen (s pSoslal St (S pge
sy Joslygias b 3l s 51 5 Sz el
RGP E N oKile s 0 (g S digad

ST o Ll a5 pabesT plowl Loyl Y
ol U Laady ool oi iulasl plxil sl cols
plxil 5 6,10 ol )5 cile ax s ALY leo o yrowiw
g il jo aS eV ke, LSS ol sl
Geb ol L baipo sloasl b 5 oz pe (39, b slST0n
30 wgman slo Jesdl g ws 5 o3 JE! slaslasti]
Logsl sy JUS 5l (omis 5 wlonys (35900 aes
bl 9590 yieginslSgen oSiws ogaz )5 .l 039
Oygo d 0lSiwd Hedigp b illae g colazwl 3l LS 55
oo plsml o3Y b39al aiae LSS gl p sgame
.\)9_3

LS'l_’))‘ 6‘)_' dslllas u.a‘ ) solazwl Sjy90 4\.53.04 e =Y

YA

iy
b e (5555 ST e S eV 5 o
Slonl an porie ali oo wtlion domslS 0 5o
L oS j900 (gomes¥U Ly aloz 5l agod SV
ohlew ;o Hb Bart o> ygyu s HOE oVl
st Sitemss Soo G55 6545 ol pbysle (1) 03,5
S w5 €9 Ol Slios Lags low 5l (ormg b
o=VB phlen 3 adgl @Dle 51 (S plgre 4 Wil o
b3 5o sl gen 385 (s pSosll nlply Bl ke
88 Ges oS wile lld ple s eV ol jlen
7)) 0l 00iiS oS Wl oo y2]
GF A iy hlew ohig 4 5 (o VU (Lo 5o
«Transfusion-Dependent Thalassemia : TDT) =
328 JoelS 3oy 5 waiten (B (b Lulid glls oS
1S (1) 39,5 (o0 dross (molS gon mhan Lai> (o
ool s 5l 0olitul s S san 5 Sl gla b,
@ Ol oo Ll oses Gllie 5l a8 wil oo foginslS san
(F D) o9 o)Ll 530,10
Sl o2l slagty, 572 o5 Gl péy e @
s 4y Ll o ogne aglSyan (ko]
GelS g (99 Joene 625595 4l pae
O3> ages 3l esliil LSl sty >
F V) 0SS o ol 3]y 50 JBlas b Fyge
@l g Wt 480 ) (95he 1 oginglSgen @
=l ol aS s o ALl adBs S 5l e o
S oV e o &)Ll o
Ls 055 GoF Soxr 609 Sk Sleveas
S YOR R RUJUCI IR ST ACR KX RV
S50 a sl Bue eV e Copae o @

7

Obles )3 ot &)L L foginglS 9o
2 obeyd a4 el b5 G5 G @ el
wodhe o @ GulSsen mhe Hapw, o>
s )l L ol o WaolSins ol il o
Ohlas (955 CdS dgupn )0 @y 9 3250

il NS85 eV

oiws SO anlin 5 byl casdlas ol 5l Ban
b ot i 5,5 Sy Lot 005 a5 SiogislSyen

6).50)‘..\_:‘ B (‘5}91_»4 )Lu)Lo.w) == oo AL)
[ERPPNI ] iYL ¥ PRSP RCEL PPE S SO S DU VRN (SO



Ql)msﬁ_é) |AL....>..\4.>LA

Ot Gl S8 5 pagislSyen (g 5 ol

Bl e adged Sl Slastie g sl Cod digel
| EC 61010- o Juslio! b (yslS gon 555dUT olKiws gl
(International Electrotechnical Commission) 2-101
Sl cisllae

ISO sl L KASCERT I o oJl s aslicalss
(CaeS g ke s = Sy Ol ) 12485:2016
ol 00 @3l Mol sloo astin! b 3ilas

O OVPIVIF o led ay Sy aliwg adgy ailgyy
g (Sl Olyagzs JS o lol SIVF YA & 50
Iranian Food : IFDA) 4,5l ¢ ks glae lejl o )las
oo al,l 8, % lawgs and Drug Administration
]

iols &8 25 5l LQF-708-02-01 o,les &y dnlisalyS
Energy and :E.P.I.L) 5,5 slo sloollile;l oyl
a3 5,5 45 (power Industries Laboratories Co
5 95 5158 ylesl cuiles &0 e astiad e losle
RCW PV 0 [ PRV YT

OlF oo yagimglSgon ol (63 Shos sl S
g0d )Ll oBEwd E85 (o) 9 09 (b 9eil @
@l ol s akl) Sl (og (oS gl -
sobie) ga3l 59, S8 5 9 b oad (55l
) Slocians 53 23l oo (sl gen YU 5 b oS
wof) ecbale ol Jgayd bl 1 e alal, ond
8,5 oualie R2= +/29 lude b ol (Y= +/4VX
Slame Bl ol g )Lal 1o 5l colSiws B cmyp yo -
calizee clale aw (12S5ke (CV) Ol o 2o 9 (SD)
oS ol b e s a4 OFIY ) Y/A AIY) uslSaan
Wged 2> b i gws 2 p )5 92ly o 2Vl g b
g2 00l gy izme jsb A ja (gl sae VO

Sysmex XP-300™ Automated ) g o olSi s =¥
:(Haematology Analyser

2 8923 05 OmslSger gy p sl HsS e oK
B8 oo .cwl a8 5 13 oolaiul 5,90 dslllas oyl
Ao ply HeaS el
a5 508 (6 S ejlasl gz (g5 s IS el
ULOJ}—AAJ J._:)}] MM )| f““""“""“’ g_}"‘ o «)5.,..:‘54:, oolaziw!
aS oS e oolaiwl () oS 5 G awHb Lo sl
S5 85Ol 5055 fiogidy Sl Lausgs
olj.’;...u.) uﬁ_u.;ll,.....llf 9 LSLS J)‘-’S :o&...ué uwl,..JlS

AP

33815 it Sl 090 Aigad o JBla 1S S
et 2 LD el p ol 90 @l o By (e
S ool 5 (ICC Laslis) lib fg)0 Siran
i R L T )kl 5300 5 51 ICC.Sample.Size z=5
L s o eoliwl g Ll (gloosls Julow (gl 4.4.1
e 5 aio)s A0 Hlss 5 /40 (g, loline phas (28,5
Pk o)9e $lg5 Blao plp o )s A L5 5500 G8les
5 ssbie (o 3T dlre aigei AY JBlas L oo o
55 L GmglSgen bl (lanlin (55 0jlul canlllae o)l
oKlo o s oaiiSarzl o can¥WU Jlos AY (gg, oKl

b plo

aalllae cos cloolSis
Il S Loy oS Ui plopiplpan olCiwo- )

ol ol
gz o il onds b lacgsSy Sae 51 45 Lol
6l Alolodly g 0 oslitul (95 0,kad Y-Y (T anx
955 5,500 (pl . oaly 1,8 oliws o Judos 5 a0
slasls slas o wiwn SY5S (wSl6s o s3>
s dslad go 5T 1 HD g oS o ida ) 508
s B 50 ool 5l s IS gen ol e Sl
03,5 o8 J5iS (mglSen S g had (S8l a8
Syl g 09 o S 5 3T L s A5 50 e
by S 5 Gl G 030 S5 ) gl sem
S rSoslail yegls OF zge Jobo )3 fagidy iSl
D90 4o flaginglS gen oliwd grnl IS 090 o0
Dol (sloy93 by p )3 ST 9 098 0 planil 509>
aiu 1,85l les e w0t cdml i bl o (5 ol
Ly ol 45 a5 s 05 obitias] syl pulS
Lrood ;o D955, L g 5 L5 D959 50
283 2bjyl slp 00 S oo eSS el IS 1S
Geb 9 098 oo ploxil dilyg; (&S J S oliws Cmo
WSl ged S 93 5l esliial 4y (65l o 9k
45 (HS Jeloe o enijle &858 sty 3ok Iy
ilale g0 a4 lgi oo |y el ool Ay &S5 0 lawgs
Sl a8 (goae g ols olflus 4 (&S S i bawgs

el VY £ /D 039050 40 09 &I,8

e ]

umwaoM 4_|;‘)| d_n.\...sla u.ul_m‘)_‘



\F-F ).A.al) s O)LQ..':) Y 0,98

<

9 &z 0 owd ;o mslSgen e (e a5 (60150
ilo sidgwd jo @ 5 VIV Sl Sl feginslSsan

:(FP) dls” oo
B S VIY ) S slSaen clale Gliae a5 (65)l5e
ol 00 dlone g po g, b i w0 0,8

9 &0 oK b gl gen Chale plie a5 (63190
iliee yidgws p3 08V IV 1 VL SeginslSgen

#(FN) <3l 4ee
PV ) i Gl gen ke e oS (635
5 VIV 5 2eS g fraginglS gen olSws b s ows 5

Ko Ja_ws_v 0L ‘Sal.wL»...u @5‘5 Sl O)|5.A Sloss
S, u_éal_f‘sa.uogb.dbmo)‘yo&}w); M
O Jsaz) (A A Y)

S

ol.i._m/" S .]a_.u.:y AW GJLwLMu (5’“9‘5 ;n..\.a 0)|9A oLuS
AV) seo [y QIS o g (2Bly 8ie 010 Sgee 5
() Jga)@

() a plo

olol slo Julomi 5 4 jmi 5 loools (55 pax
9 & o) oliws 93 52 b sl gen (o> (slaosls
o 05ly JuuST 15810 5 50 5 (5 p5leen (FoginslSgen
Golol oy Gloasli da juiles ds anglie ol
fomibors (Sl a5 5 Alos lons Sl (e Sile)
el el ol 50 5 ) Slee aglio gl 00§
5 (PPV) cie 6,3 (55 e (55 sl Jolt
alono LIS 3315 g5 5 (NPV) it 5,151 35,
L 33155 el 5 (s o9l b 38155 o3 )
Infraclass :ICC) glaab 5,0 Siad o,
Bland —Altman ,lsss 4 (Correlation Coefficient

441 s R gl l58le 5 00 b Lelos alds o plol

23,5 >

aalllas (g, Lel Cis a3
ACUut off) (6,8 ponar b il a> pons

Gy Ao aly 4S5 eVl o a4 Dl ol o
gh b sl a8 JolS G5 cias (9>
13 ool gen (e a5 4SS (nl byd b (gl o0
A 50l b i s 5o SV O B AD e B2y
TR IPY M IRCREKTIC SN SR AN S D ROV LT I 4
@alllas ol 0 ROC e s lel Llos 5 s 5 0
(S5 59 ol e gl VY Ll Cut off

208 Ly e 5 L] 555l g cude 55U 5]

i Gl B3] e (6,031 5] ¢ Sy ol iy las S50 g sl Sileds Jgozr 1) Jgur

Sysmex XP -300 ™ a0 g, b tales] b
Automated Haematology Analyser &k o)
+
. A Cete k3 ) "
230 C‘L“ + (TP) xly cuito (FP) 35" e TP FPY) (A+B) ol
b ool TP+FP_ A+B i
ol&iwd st & L3 ) N .
olS © (NPV) i b
S aiakan (FN) &35 oo (TN) (o8ly (he TN D (C+D) ol
FN+TN _C+D
S 53 9 Sl TP A TN B
TP+FN A+C FP+TN B+D

YAY



\F- ¥ ).A.al) Ay O)LQ..':J Y 0,98

<

oS g0 ile 3 s (g lolme DS (g L]
3 WS ol Ll o ls S99 (a0 5 foginglS son
S5 5l g o)l 518 Sl 0,90 00,15 (sl Jgud KB esguoe
3 oliws 93 5 9,05 (6,15 g o stz s BB 3L o
S 5 G55 S5 U g 50 s i
5 yogioolSaen ol wo s dCC ozl i wlas ils
720 bl Al ol s as)e < /47 soe g e oiws
787 /A0 Cl=+/a% — +/aA) o 5 Ay S
s 53 o (Swed (s sl (¥ J9u)(ICC=
(Y )l3g00) 855 )18 (o) 2 9590 (S (gam S ) Jloged
Jolas ol&wss 90 (R?) cptd o po ¥ g bl 5

Al s b 4 2 b e 55 AT
Joha) wiilood jloline +/+ 0 glaw ;o gkl ks 5l ons
Jolis G 1/ s0e b yamessSy oy b Lol oY 5 ¥
S35 42,0 O LS ) gen 5, b ()b 5l g axsles
Diloy o 1y 5150590 gllas @3lg3 ol by wel

oo b dslie )0 yoginglSsen olfiws Cumwlus
SV ) 10 Glabl alols Ly oo, AT/ x> e
el alols Ly ao s A8+ olKiuws Sis (VE/Y
Oy e e s S il S AV -A9Y ) 720
720 olimebl alols b oo )s AV/A+ olfiws Cote g L]
L ao,s VIV aie o L3 35,0 5 (MY - —44/5)
oo 0 dasline (BAA+ —AMA+) liabl Al ols
{Crude Accuracy) pl> & 50 4 yinginslS gon olSKiws
5 A/ AF/24) /A0 lisebl alols by ooy AV/A -
1 =AY 1 A0 ool alols L YO+ LS g0
(F Jgoz) wo s (5158

:(PPV) coto g, L5 55,/

s lawgi ouds gluld (s8ly cudie olg0 olass
M) aco j0 QLS g oxly oo lge Egetme S
O Jeux)@

:NPV) i )bz 3/

s gy oad gluliss a8l aie o)lge slass
M) as ;0 LIS g by hie )lg0 fgazme o
O Jeuzx)@

PYeTh

Ol e lile ilos mln ol aslllas el 5
A VeV sae 28,5 J L5 o b oo WU (Lo g5
s s (CUt Off) (6,5 ol > (Jlg—ic
L ol Giils &85 Lamgi ond 0l JregioslSsan
Sysmex XP-300™ Automated x> e oK
bl so ») 5 4 Haematology Analyser

L ol Jlame Blamil 5 aSilen AAY diges o L
TNV @ gz o ol 5 JaginglS gon olSiws
aln Jlocie g yid wd y S ATY £ VYA 525D
OIS Sl ewd 5 UV 9 UV ol Al
(¥ Jgaz) w05

3-3lg5 awlio Bland-Altman log o gl ulul
Sl oo 0ols lis jloged jo ¢ yilem 18 olKiws 50y
0 ylabl alols b ailys S| Kl () l3ge0)
c A 33lg Y 5 by v g Y Rl s
b I p< eV Ll il oo VA g =+ /FY

(Sysmex Automated Haematology Analyser) a> yo slfiws g yiogiumglSgan olSiws jlae Bl il g dilis ¢ uSilio auylis ;Y Joor

b " c
z * N4 D .C
% 1 i% & c & ¥ 3
‘¢ * B ¢ .
i i’o - g ! :L B & | E_ l‘-&‘ ~g 3
G— © c‘ [y ¢ | » ‘t_ Q_ R D :
R “og | & v | v
v E: E g L8 ' &
[V o ‘& \5
Fx - \s.
VF/fa YV Uy AR V- /70 AY g olS
Az -ag resslSy
oo K led
</Af -+ /2A «/af -+/aY VFIA- \Y/Y . AR fIv- VIYA UYy AY S

Mean difference (95%CIl): 0.33 (0.25-0.41).
*Paired sample t-test.

**Two-way mixed effect model, single measurement and absolute agreement.




L 4
VECF ol oF o)l VY 9}
b L) 0,99 g T AL

L i
Ve 5
o O
® 0o o o
o o o
O O 00 ©O
N o ® o o o o®
. e} 0O O W®®
_3 o) o 00 O o)
a o o o
,] oo0o® O o] [¢]
LY ER E— O - - - - == eP--O---0----0-----~- -0 -
o o 00
e} o o0 o) o
[¢] o
10
o
o
1 L] L] L]
4 A \- \Y
.Ia..a,..".n

Eyeed u«iLA-A = +/YY
ésb.\ 63950 (= 1EY NN

0995 98 w31 okl Caedl g GaalSaen l5me cmass IS (Kb b5l 51y Bland-Altman lsges I :Bland Altman Slsges :V lsgas
2 OpslSgen Clle (S ojlasl o 3l liae gy 50 ilel Ghigy el el oad eolinsl aalllas cnl 53 gz p0 B9y 9 SeginislS gan
19 0Y) 88l e sl yan il ke S35y, Sl 0 iz 5 G 9 mesd gy (ol Sl 31.98,5 o ool ol
S8l (g ) (lbos SR8t olSis 5 aallan 3,50 apiaslSyad olKisd 55 o ok 5503l prolin (oSilen i Bl pyoun fogas
odd dx8 8 Jlai o quilyd, b jleee pylgie 4y uz dhalls Jas Cal 5oSde alBiid g0 (s 00 (5 S0 3lail Hyolie SIS ouims lis (63505 He7re g
Oliwebl alold b ilgs AW (1 Kiles jloges &y a2 g5 b dalllas oyl jo 45 cadd o Led 1) olKiwd 9y OB (1 Kilis « ) 50,8 Jas .ol
Jolee Y4 38153 a> oYU das oS )5 4 aS) wdl oo duoys A0 (33lg5 0dgame by 9 YU o das 90 g sl oad osls Las +/YY il choy0 A0

(20 o Hlad 1) =+ /FY Jolas oymls 38lg5 0> gl Las 9 V/eA

R? = ay/s. »
'Y
E S
= R
=\
; -
4 A \e. \'Y

olSuss by yToginglf gen oliws 3l Juol> plie fyu oad aols (3lo s  Geam 5, has o Loz dalllas 5,50 oo g0 gl cyu adal,y Y loges
3l g0 V=X a2 o o B yas 0,5 Lz .Sysmex XP-300 TMAutomated Haematology Analyser

YAQ



Ol 5 (23 plax oo Ol s &80 SaginglSaen (g 5 Culas

Sysmex XP-300™ Automated Haematology az e olSouws g yheginghfgen olfiws 90 o (s GgamsyS ) Jodoo g 43520 dmlxe ¥ Jga
0 liseb! Aloli b + /90 b plp foginglf gan olKiws Gyguuwl )5 s o Sl 0ad (5,135 AV/F+ Jolro oKz 98 (R?) (s s po Analyser
559 Gloabl alold b g cuul S 00 Gy o 4 o3 (Jg il oo T AY Ll palue Jlas! jlade ax ST.0blb o (1A = Ve V) gao o
9 St yloline g lal Ha5 51 p= 1OV 5 /N8 lada b 56 lawe 5l (oye caBl oo 2o po olSwsd by dunlia 48 olRiwd cewlio 3, Shas ik conds

Sl b jo 2y BB L

p-value Jlai>| jlads 3, ikl (slas oy 0 laebl alsld B )l
* . loY DAY AR AL AYd I 5l oye
YR N <[+ YA /S WRIER AN yoginslSgen

Equation: Cell Counter ~ Intercept+p*Hemoglobinometer

*Null hypothesis: intercept=0
**Null hypothesis: f=1

R2: /AY/s-

&7 0 ol g fraginglfgen olSiuws 93 Gy KAPPA < pb 9 S (siin (5313 (33,1 e (6313 (85)) (S el oy :F Jgor
Sysmex XP-300™ Automated Haematology Analyser

S Lo
I V3 e PSS P TE RS
Ll ol s ) S 57} ) 537 s ol ok
A - '&
~'.\ ’=.
AR INGAE YE/Y-. av/a-. agy. INTARS ) \t4 e _
£-Ad AL SAFAe | OUAAAAAL | AN SAuEF LAY AR L vEy. Jagne | fY ) Cole Fegsties
*Wilson method
Y
A o
}t 1%
i3
o DA
=
Y
—— Empirical ROC curve
- Chance line
T T T T T T
o AT ./f . |8 s \/ -

1- Specificity (FPR)

780 AYIA-[+ ) &> oo ‘).’\‘.._\_Laﬂ (‘55..'.6/&.'.’.‘.‘) c{lﬁ U“L“" » ):AH,K,A.Q ol @t’u J)ﬂa.c sy )5Jé£.a 4 ROC (e Y )‘03.‘3
$*3ly Cuto 3lge Glime 3l (gimmie Glaled b 1) iales] plxil (e, o (g0, Klee o)l (ROC pioie Juoi g 45326 (AUC: QY/Y ¢ CI:
: AUC) ROC  simin pj gekaws (V) 083 g0 J)5 oy p 9590 ailias] 8o S 28,8 Jlai 10 b ((F59) o35 Cuto 35lg0 Jilie 40 o(Comslnss)
pae) 10 e a5 ablise Gtalej] Ko ( Sy 9 Camlus) Cono (gwyp jokite 4y (o5 (5,5 e5lul Sy il (Area Under Roc Curve
Sade a5 b jo abl ge dade Sl Lk L,.‘c oIhs YL AUC (plply ccunl suds (gamaz 1o (oS coro) S Jlade b (Come opdls
Aty CUt-0ff Sy 30 CrmaS 51y (ROC Judos g 35205 310,08 gy 9590 GiabojT b olfias 5 oslizl (glys (s0game (gdls 8,58 /A« 435
)‘ )512.2.0 ] &LJ)GA )35‘& a ‘) aslllo S,90 u}a)T ‘;555 9 C,s:...uL...b ] Cut-off AS_L S "39":‘(5‘ oolazul ):5 U"L:’ U’A)T gS.; 6|).|

OV F) 5,5 oolawl Hlai e Cut-off glulid g1y oles 5o Yuden jasls

V4.




V. f J...oLt &Y o)Lo...ﬁ Y 0,99

<

OS50 e GBW S codle p &S el 5 i
30 yg—imslSgan solSiws leslatwl 1yl by il o
0 41 9yie oy 65 s @ 55 Jlal an
(ATY) 00,5 &8ly 550 cilgy g0 YU C80 5 Como (09
L o) Oy50 oSwn oy lis ol > dslllas
S8 3lae 0 AV S g do 0 AV Culis
Ohler ;o S90S 2lolid 6l pslhe parsis
(2o )3 AV 1olKiws Cono) Cal 10,95 0 ooVl
10 yiegnslSsen slaolKiws Cds g Lo slaalllas (o
srSeill sl Siellen gz po slaoliins b anslis
5w ol 3l o alBislej] slalose jo g5 gen
Ot sen Lo b s e sbas bl )l ol
4S 6 yeb dn il ond 0l s b daas ISl &
obel glmosls ;o 3315 o ey g Uas (5 (7S
d)yLA ‘L:..uj.: aS adlas & 3o (Y\ﬂ) Sl 00 sapline
Cuagilew a0 gy Lo dliie )0 oy toslSsen
—)r L1y oiws coo wunl oo PL?L;‘ OwelS gon
Lo Glime (S b aoys A (Vb (Shg 5 ol
6YLJ ‘5?):3 9 MLAA} (Yf) Qilosls ULAA) & L)“:s) L)
U o, Sles 1 60ST (g inslFaean slaolSiius
2 e DLl 5l (6558 (antis oS alyd o m e
o= hlem oims 4 Ghlew )5 S5 o5 alulid
ol b dslllas [0 abl oo wenl a5 8l 0wl
Ohlos 52 69y gl gen (Alg2 4l 5 (Sl
UV g AUPD 5 4 ogimslSgon olliws b oWl
b sos 0% 5l esd rSeslal Gmslgen b anslie ;o
Sysmex XP-300 TM Automated s> o olSi—ws
a8 5,5 4. 5 4/YY Haematology Analyser
Az STl oads (5,155 YL ao e oo b anglie
Soline lal ;b 5Hp< /e ) L asly 5 e 0]
39 099 o5l Dolds (pl Codly yo (Jg Bl o
So 50 anibge dl sloo )5 jo Jeud LB eogusee
S35 2 ol ged (6 oIl by, dnylie oS aslllas
(Compolab  yieg—uslS gen oK ws Ly uile> Sl
Cogilbw soaB 35, 5 Cell counter oo TS)
as asle) VO/+ 2 g VF/A0 NONY S5 a4 sl een

ARA

ROC Curve) s, Sles (cud dastin oo (wlol 5
s, Slee (51, «(Recevier Operating Characteristics
e 5 e @l bl 1 yieg sl gen olSiws
Lol b oo ,o AV/Y e ol uilem uelSaen slacdale
oolsl mr as,S 5,15 QYA =Y+ +) 740 olivab]
==z Youden index a>Li g ROC Ll gules
Ailboa VoIV fog—inglSsen oo (sl ,— Cut-off

(Y loged)

e
5 SIS el ) o lpie 4 oV
3l S 09t oo aSbid ez 50 wolie Jlogsss]
ool Sl g IS gen (slvo poz iy OS]
FBU ez corax 1 oo, 0 O L) g0 Sl slolel
Ly oylons 55 (10) diid ans¥l b Lo yo clo sig
o phiie 53 B3 ooV Wad B bwgie slap 2
ks & loyo cpl 098 oo Cgsre o lailinl lojs laie
2 Sk S e S5 1, (s Sl (slarnS
APV o)l G 35 g )lew angill o)lgc ials
Sad oyl Jedo dn senWB Lo jo 38s ol
b 505 05 L 4k Gle G5 reeal ()l
Ol 9 ailioe J0)95 2 2V Sl Sl leys 4l
5ol LUlsi Uy oy il san sloelSiws ol
ot e 5 Sl 5 sl gan il 350
oS s (6,5 LS ay (Y +) 0t o L] ooVl
88 GgP o5 i wiles (63)l90 ;0 yieginslSgen
2ibs ke 55 6,50 9,19 5 9> BaxSTanl (el
Sl odee JSie S plgie 4 2l i oS oS
S 05 €9 nl Wbliss grbe Jla gl )3 (egee
9 (o 9By 50 Pl an jonie (LS8 10 0hg 4
oy sl G4l an 55 53 callsy 595 e 5L
s 553t e 50l a5 S o5
Sl Ao bl 5l (S0 alsioe 5 il sl 9o
Sleslawl il g95 o8 ol gananb 5 jasis
s i o5 s (sl gl e slaolSins
SSosladl gly ad iy sloll a5 bl ;o pea>
a5l slozel b8 Wlgh oo clumd oy 53 (slS g0
S= plymie a s LS gen (6 S0l ez ea (YY)
3 Gae cewl g3 laal 5l L8 a3 50 e iulesl
el 31 cliilons o553 JE ) mslSgan 5ol



Ql)l&oﬁjdﬁé) ‘QLOM

Ol Gl S50 flagiglSsan (T g Sl

O Gslez lass, 5 4ige g5 oVl 2 e
J—sloe 5 yos—molSsen slaolliws lacasga s
bl,d plw g i lswa L pleaised (o lae
gl 5l (B o Ssh sl 29:aS (ol 35008) Falslo
0955 bl s 0 (VY (YV-Y0) wil ((ymslS sen
4o ol do JeginslSgen oliws b bLS I 5o oud
@l L bLs)l )0 095 )5 @ Olies &5 oo
33 Jg 05 slaiel oV (Lo )3 0ud (3155 Cue
o ofiwd byl gy 5l e 9190 b bLS
09> BF Sz Ohlem 5o patis Koo sla i, b
SNPV PPV 6, LaT sy S ols o] 5l sl s
32 ISt S e 3 5 Sl ] s (ol
09> S8l wiejl (e WU e 4 (55 8,5
3ylg g )lol dplods g any s (o 2 il o0 IS 1230
L by aS plaolliws Ly (oadly (e g ot
055 @Y Sl ais slSsen (65505l
REIAp

L fogmglSgen sl ool L glSsen 2Ll 5o
Iy oliws Como (lg5 50 ROC Lo g 4y 3005 51 ool
2l 50 (YY) Sg0s psd oelSsen clale (6,505l o
oo b peginslS gan olliws Coro (qw,p ;o s
s ol Al e ROC o 5l oolicisl b o o
YL Como Sl aoys AVIY - sae b AUC a5 s,
&y Cut-off -y go 0 il oo asdllas 5,50 oiwd
S 40 iz Sl VoY g i0slS g0 oS
awslis 6l ROC  ows Jdoxi 5 a0 5l aslllas
L (Gog—wolS gen olws) Hemocue olSws o Slas
Automated Haematology Analyser s> o ol
90 ;2 a8 0l ase il gl ply g el ouls oolaiu!
YL masil S gl)lo Ve YL AUC L oo
Ols=e A ROC sz Jodoei g a5 51 (V) asly oo
—anis 3y Slos (ol )l )3 aed ;a8 ol S
S e glp o5 alagialeD) pasls lagilsj]
oolis ] (3iybgn 4385 IS &3 o Ll 5o
(ROC i o zhaw) AUC 5o 3k 5100 5 oo
e 33 9 )0 1y Slo 78 9 Jleny Sl (o nles Sl
S L s w0 glieb] alols sl La> AUC
OVF) ol

o o e JiegioelSaen slaollins 3l solatwl ble
RRIE AV STIE PUCE IR KT B

Vay

B ] O U"")‘)j (\a/’ 9 YO/ NOIY - u—uf
Cell 5 Compolab oK o L g5 g0n (5 u505lol
gl oy, L (Hg e ools lias 95 (38155 counter
a5 5,8 o )lil 4SS ol an les oo axdllas g0
2SS 09 Dol s s b ooliiul (s
Sailem B ol a8 g0 L aslie 10 a9
(V7)) allgo ymdyanzgs by yg 5o S0l
g et 5l Jols bl @ ax g5 b addlas ol jo
Olaebl alols b ilgs (s .Sl Bland-Altman
iy 4y 33le5 YL g b a9 /YT Bl s 0 A0
s Ip< /e oY Lol pls ol oo VoA -2 /FY
oo 98 le3 s (5 lolme B3 (g Ll
50 DS ol Lel wls 0529 a2 50 5 yoginslSgan
59 Ot 9 O 13 9550 Boa gl JouB L odgae
O liae cpl 5l Jols zls ol oays 38lg5 oliws
P EZ e 9 FegnslSgen olwd 98 e (g2 5
5y o=l 3YO) ccwlools Lis 30 alin slaaelas
3o J‘“‘“H?KW Lngalfu_mQ as U_B; L e U‘yLSQ
OmedSaen cale bl 0 a e slaolliws b anslas
o S Gz ddboe )09 o5 Bl
Sy9—0 rﬁs—&h)}lfw Ko (ICC) M u.:)_.a
40,8 odalive oSws 99 295 lews (33155 caxllas
Sogi ulw! 5 (ICC =+/3%  -/20 Cl =-/4¥ -+/AA)
Db Jols gllas 38153 < RZ =AY/ s e )T,
5 (PPV) cse )Lt (35,1 g (=l 5o eizren
9 av/a- g.,\_.u).a a4 ).».05.».».:51.?5.&.% oKws (NPV) ‘50.\.@
5o andllas SO L anglas jo bl cpl ol aculse VE/Y
g LAYIFe 554 |yNPV PPV a5 .Y+ JL
‘5:5.Ua.4 &S‘M“‘ 8o ).i:L..: 909 oo; u*’)‘)f 1. YOIA-
JL> axlllas o (V) Cenl Grmod ‘ML! ° Cle Q)lyo L)
Ao, AV Loads 5,155 cade gL i)l ol
w0l iyl5S Cudie 9,50 TV 5l aS sl Cllae ol SOl
u—" o..\...a:ouL.M.' JAATARIE R Y WA U"’)‘)f L5°""° ‘_g)L._>|
)3_10 4o O 9 A ooy Vw)‘)f @...A S)90 \t4 )l aS Sl
cde (F Jgoz L sillas) conl ons i)158 saie Q3
N3l pan ;o i b g el (55 slagier alex )



\F.f )...vb &Y o)Lo.ﬁa Y 0,99

<

s 00 r:l:)u‘

k) bl Mg

IR TMI.REC.1403.023 ! oS sl 598 axlllas
b aagh g (higal (Jle dmnbe DIS 4t |
! Q‘)‘l‘ ‘Qlﬁs 09> Jal

Sk @ kad pas
o g g S o gLl axllas S aiuy

O i i

olng g G alllas (b i) plazders 55
Jelos 5 0375 oMbl ool (sl 5 6 pglaaz i
bl Jgla (s3lwoslel § (s Lol

il cdallan b oLT SIS el oo 1S
Sl o] ] e

5 Soslaor i Gialig 5 IS s glel UL 25
loolel g (g ylel b 5 325 cledlb] o lejl i,

9 bl Jelos g a3 50 sybel jslis e ygeus el 1S

SleMs] @L“)TG““‘) 9 L;)s]éa.? :oo‘)’b_lé Lz':)..\.x.p
2 Laisles] plosl ol i)l5: ad> ooly e ailow

5L LS 5 eV olSika o

cila i § e

oLl ys (LS, diloras (5 LS 5l als (o
odiSanlpe (oW Gllons 5 Ak (VLS )5 (oW
750 5l pla ) (Glsyad g Sas cnles oLSSleys 4y
plasl (Salon caly olSile s g yiome Jotame o0l sute
Ml oVl ol Sloyo dgrie g oo )l o
2 6L Gz Sl Cuas (LS g 50 K0 ool
oBomws Lo il (g 900 () 2 9 (6 5 4ges
)l 1y 615l il addllae 5 )50 yieginglS gan
Al sieds )l ol oy adads asl )l g (5 gl 5l i o0
IS g5 JUisl b gty 5 (higel e s
el |y G108 5 ol

yay

oslis ] C 5 Sl (yyml S 5391 Ja LB
oy sl a s el islejl ga e dayl, i o
SlagSal a5l asd S &0 Glawlico slaasla
il Lls oz e slagis, b1y @b (0 550035 sl
L Loy o laibinl slaJoallyginws cole, L cnlplo
5 ol & GBI el @l RegiuglSsen glaolins
Lol s e o388 S S 51 el Jpa
slooliws Ly |y g5 50 (g S ojlil Jloix!

(V) wloy Jlam 4y oginglSsen

we

& ol i
53 Fog—imgl gen aslllas (ol @bl a4z L
YL coBs 51 PPV = 7AV/A+) cie 8)ly 0 ansis
GBS e S L e 3450 BV 515 el 15,55
Sl eV e loliss gl ol sl
SLVEIY ) iie g0, Jg sl o slazel LB o5
(] 0l (5155 QAT ke 0,90 90 VF 51 (NPV
2o baz e slws S Lmls 05,5 o0 oy

B85 gy ¢ el sl b,

canlllas slocysgine
Ol @ az g yeginaglSsen (slaoliiws sLlje of ) e
Gleol o 5l soleiwl 4 S el el Pl a =SS
L b omVU ailen (69,50 )0 oginslSgan
558 sy by 5 2 & 55 o S 5
35 753 (oo 51 Bl S a5 S0 il
3 (MCV) o SIS bogin o s o5 5350
5% @ (MCHC) 503 JoulS' )3 (gl gon Lawgie cilale
ssnlin j5ive omeVU )0 o 5 0l ;88 o5 oS
59 o 318l DLl LS 4S99 B o0 Secly 05 o0
SrSojlal ool sl by, L oms am o 5l (5l
Al ledo yeginslSgen slaolliws wile (sl gen
g 930 L | S (pmlSpen sae Ladd g (nl |2
vy MCHC MCV 0 sile So5 sloals ple 8,60 0
A2 gad lid 1) S Sleds!

olbo G oy
=2 OGS0 Jle Coles gyl aslllas



Ql)l&@jdﬁé) ‘QL.v}M

Ol Gl S50 flagiglSsan (T g Sl

13-

14-

References:

Munkongdee T, Chen P, Winichagoon P, Fucharoen
S, Paiboonsukwong K. Update in laboratory
diagnosis of thalassemia. Front Mol Biosci 2020; 7:
74.

Lee YK, Kim HJ, Lee K, Park SH, Song SH, Seong
M-W, et al. Recent progress in laboratory diagnosis
of thalassemia and hemoglobinopathy: a study by
the Korean Red Blood Cell Disorder Working Party
of the Korean Society of Hematology. Blood Res
2019; 54(1): 17-22.

Farmakis D, Porter J, Taher A, Cappellini MD,
Angastiniotis M, Eleftheriou A. 2021 Thalassaemia
International ~ Federation  guidelines for the
management of transfusion-dependent thalassemia.
Hemasphere 2022; 6(8): e732.

Karakochuk CD, Hess SY, Moorthy D, Namaste S,
Parker ME, Rappaport Al, et al. Measurement and
interpretation of hemoglobin concentration in
clinical and field settings: a narrative review. Ann N
Y Acad Sci 2019; 1450(1): 126-46.

Whitehead Jr RD, Mei Z, Mapango C, Jefferds
MED. Methods and analyzers for hemoglobin
measurement in clinical laboratories and field
settings. Ann N Y Acad Sci 2019; 1450(1): 147-71.
Amrutha A, Sidenur B, PS B, SV S, MR NG,
Rajagopal H. Estimation of hemoglobin using non-
invasive portable device with spectroscopic signal
application. Sci Rep 2024; 14(1): 8697.

Toppo M, Pal DK, Gour D, Melwani V, Dubey M,
Mishra A. Comparison of performance of digital
Hemoglobinometer over automated hematology
analyzer for hemoglobin estimation and its user-
friendliness among the pregnant women in selected
district hospitals of Madhya Pradesh. Indian J
Community Med 2019; 44(1): 31-4.

Ranjith R, Priya S, Kaviya Dharshinti AS, Jeeva J.
Non-invasive hemoglobin  measurement using
optical method. Heliyon 2024; 10(15): e35777.
Asiyabi S, Amini-Kafiabad S, Gholizadeh HR,
Salek Moghaddam E, Abbasian A, Rafiee MH.
Evaluation and diagnostic value of the Knowledge
enterprise  hemoglobinometer compared to the
Reference method (Sysmex XT 2000i Automated
Haematology Analyser) and the ComPolLab TM
hemoglobinometer. J Iran Blood Transfus 2024;
21(4): 281-94. [Article in Farsi]

Association  Bulletin ~ #23-02.  Pretransfusion
hemoglobin thresholds for choronic, non- emergent
RBC transfusion in patients with beta thalassemia.
AABB; 2022. Available from: https://ww.
aabb.org/ docs/default -source/default-document-
library/ resources/ association -bulletins/ ab23-
02.pdf? sfvrsn=1 f310ce5_6.

Rout D, Sachdev S, Marwaha N. Evaluation of new
non-invasive & conventional invasive methods of
hemoglobin estimation in blood donors. Indian J
Med Res 2019; 149(6): 755-62.

Bland JM, Altman D. Statistical methods for
assessing agreement between two methods of
clinical measurement. Lancet 1986; 7(8476): 307-
10.

Hajian- Tilaki K. Receiver operating
characteristic (ROC) curve analysis for medical
diagnostic test evaluation. Caspian J Intern Med
2013; 4(2): 627-35.

Corbacioglu SK, Aksel G. Receiver operating

1a¥

15-

17-

18-

19-

20-

21-

22-

23-

24-

26-

27-

28-

29-

characteristic curve analysis in diagnostic accuracy
studies: A guide to interpreting the area under the
curve value. Turk J Emerg Med 2023; 23(4): 195-8.
Brancaleoni V, Di Pierro E, Motta I, Cappellini M.
Laboratory diagnosis of thalassemia. Int J Lab
Hematol 2016; 38: 32-40.

Cazzola M, Pootrakul P, Huebers HA, Eng M,
Eschbach J, Finch CA. Erythroid marrow function in
anemic patients. Blood 1987; 69(1): 296-301.
Galanello R, Origa R. Beta-thalassemia. Orphanet J
Rare Dis 2012; 14(1): 33-4.

Danjou F, Anni F, Galanello R. Beta-thalassemia:
from genotype to phenotype. Haematologica 2011,
96(11): 1573.

Weatherall DJ. The definition and epidemiology
of non-transfusion-dependent thalassemia. Blood
Rev 2012; 26: S3-S6.

Sari DP, Wahidiyat PA, Setianingsih I, Timan IS,
Gatot D, Kekalih A. Hematological parameters in

individuals with beta thalassemia trait in South
Sumatra, Indonesia. Anemia 2022; 2022(1):
3572986.

Aravindan T, Dhakshayani R, Veda Senthil Velan
G, Dinesh S, Sridevi S, Sembiah S, et al. Diagnostic
Role of Digital Hemoglobinometer versus
Automated Cell Count Analyzer as Point of Care
Device for Screening Anemia in Children Aged 6 to
59 Months in a Rural Tertiary Care Hospital: A
Cross-Sectional Study. Int J Current Pharm Rev Res
2025; 17(4): 364-70.

Chaudhary R, Dubey A, Sonker A. Techniques used
for the screening of hemoglobin levels in blood
donors: current insights and future directions. J
Blood Med 2017; 8: 75-88.

Karakochuk CD, Janmohamed A, Whitfield KC,
Barr SI, Vercauteren SM, Kroeun H, et al.
Evaluation of two methods to measure hemoglobin
concentration among women  with  genetic
hemoglobin disorders in Cambodia: a method-
comparison study. Clin Chim Acta 2015; 441: 148-
55.

Neogi SB, Sharma J, Pandey S, Zaidi N,
Bhattacharya M, Kar R, et al. Diagnostic accuracy
of point-of-care devices for detection of anemia in
community settings in India. BMC Health Serv Res
2020; 20(1): 468.

Meter: A Comparative  Study  with  the
Cyanmethemoglobin Method. International Journal
of Pharmaceutical and Clinical Research. 2024;;
16(9); 600-604.

Gaddam Harikrishna JP, Araveti Y, Boddapati A.
Evaluation of three hemoglobin estimation methods
for screening blood donors: An experience in a south
Indian Hospital. Journal of Research in Applied and
Basic Medical Sciences 2022; 8(1): 1-7. [Article in
Farsi]

Ranjan V, Rana R, Kant R, Khillan K. Comparison
of Two Techniques Used for the Evaluation of
Point-of-Care Methodology for Testing Hemoglobin
in Blood Donors. Global Journal of Transfusion
Medicine 2021; 6(2): 193-7.

Thilakarathne S, Jayaweera UP, Premawardhena A.
Unresolved laboratory issues of the heterozygous
state of B-thalassemia: a literature review.
Haematologica 2023; 109(1): 23.

de Jonge G, Dos Santos TL, Cruz BR, Simionatto



\F.f )...vb &Y o)Lo.ﬁa Y 0,99

<

30-

M, Bittencourt JI, Krum EA, et al. Interference of in
vitro hemolysis complete blood count. J Clin Lab
Anal 2018; 32(5): €22396.

Singha K, Sanchaisuriya K, Fucharoen G,
Fucharoen S. Genetic and non-genetic factors
affecting hemoglobin A2 expression in a large
cohort of Thai individuals: implication for
population screening for thalassemia. Am J Transl
Res 2021; 13(10): 11632.

AR

31- Kassam NA, Mwanga GA, Yusuph EL, Maundi

EM,

Josephat M, Kulaya NB, et al. Performance of Hb
HemoCue machine compared to automated
hematology  analyzer for hemoglobin

measurements among adult
patients at Kilimanjaro Christian Medical Centre.
medRxiv 2024:2024.12. 07.24318466.



