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szuziansemavpa teUszifiumiuaiuisnvevanadvdluinaduluiandonunag (Mean
Corpuscular Hemoglobin: MCH) Iuﬂ’]%’ﬁ’]LLuﬂﬂuﬁJﬂﬁaaﬂ’%’]ﬂﬂa:ﬂJﬁﬁ&Jam‘i]’ﬂ Hb Typing UN&iLLe
guluarunsadalonianisilunivizyavlsadanisidadiile Lﬁaﬁ'wamm%d\‘]mmﬁuﬁum\‘]a%
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Abstract

Alpha-thalassemia is an inherited hemoglobin disorder characterized by reduced
synthesis of alpha-globin chains, leading to ineffective erythropoiesis and anemia. Hb typing is
routinely used to screen at-risk couples. However, standard Hb typing may not distinguish normal
individuals from alpha-thalassemia traits, especially in cases with A2A pattern and microcytosis.
These are often reported as “normal Hb typing, cannot rule out alpha-thalassemia,” requiring
further confirmation by molecular testing, which may lead to unnecessary costs and delays when
results are eventually normal. To evaluate the diagnostic performance of mean corpuscular
hemoglobin (MCH) level in distinguishing normal individuals from those with inconclusive Hb
typing results. It could decrease the unnecessary confirmation by molecular testing.
A retrospective study was conducted at a regional referral hospital in Thailand between
September 2023 and October 2024. The medical records of 137 pregnant women and their
partners with A2A hemoglobin typing results and inconclusive alpha-thalassemia carrier status
were reviewed.

MCH > 22.2 pg showed 98.1% sensitivity, 96.4% specificity, 94.6% positive predictive
value, 98.8% negative predictive value, and an overall diagnostic accuracy of 97.1% in identifying
non-carriers. MCH > 22.2 pg may serve as an effective tool for excluding normal individuals from
patients with inconclusive Hb typing results.
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Sans1dadifie (Alpha-thalassemia) 1iulsalafinaefiifinanmnudaunivovdud
AuAuNIsasaredaniinadu (alpha-globin chain) Fududiudsznoudd Aryvoudiutnadulu
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Sanwaziwdisrdadifiviiusiafinuyestulszinalne (Department of Medical Science, 2024)
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%ﬁm@uuﬁ\i 3 Yszinn len Homozygous alpha-thalassemia, Homozygous beta-thalassemia waz
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fldinazgnsigerudndu Normal Hb Typing, not rule out alpha-thalassemia Fanursdaliaiunsn
LYNNNMzNIHEdanIs1dailgoonaINALUNGLA 61935 Hb Typing tiigdog1ata el (Thiamkaew
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WEUNGAUTBNTIU ISuNe1U1ad1s5AUSEBNSNY T911u0u 137 51w wlwidusiegivvoungy
guduwainung 84 s1u uagsiegrvvevnguduguindunins 53 51g Tayd1uIudiog1arierua
ﬁmmmﬂQmw%uu%msm%mwwwgﬁavﬁmﬁa%Lﬁﬂﬁﬁmamsm Hb Typing 11 A2A Normal Hb
Typing, not rule out a-thalassemia su. nguuIwinAiANIsSUWNGuasne15Ine1Adtin IUILYUIY
avsaduszinm 160 518 ivuadiuiundusiegisingidinusivay Yamane S1uiugiiuiade
siodlgniuntTlunisussununisyuiaysssnsifio Auluruafeg1efimunzan viuisuiiu
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1. wani1sms2a Hb Typing 1du A2A(Normal Hb Typing) Weiszy “not rule out alpha-
thalassemia”
2. lasunisnsidududonuswivzdanisiaadiisaieisnivemuyrinen (Molecular
diagnostic)
3. dmw1s1iimes RBC asusiau lawn MCV, MCH, MCHC, RDW, Hb, Hct, RBC
nurinisAnaLaen (Inclusion Criteria)
1. vijenvasarinionand Song > 18 9
wans9 Hb Typing mundouludnadu
duns1a8udu alpha-thalassemia n1aoudrinen

BowoN

fdoyanislinesilnldontavAsuauysal
inouriniseneiu (Exclusion Criteria)
1. ajﬁﬁiamiaﬁmwaﬂwaﬁuw%awmzﬁiuiﬂaﬁuﬁmﬂﬂﬁ%ﬁm’ﬁu WU B-thalassemia
trait, HbE carrier
2. Jayannerevufusanisliasudiu vieganie
3. 1Useiflasuiaoanielu 3 LADUNDUNISHSI
4. TspUszanshfionvduwasiosnisiiiines MCH 1wy NNBYIASIBLHANTULS
wm3evifiofitdlunisise
wuvufindeua(Data Extraction Form) : 18Tun1ssiusiudeyadounavainnsssibau
5L§ﬂ‘naaﬁﬂﬁﬂasﬂauﬁwﬁagaﬁbugm WU 918 WA 8an150539 Hb Typing, A1W1s1Tinasvey
Wiatdanauay laun Hb, Het, RBC count, MCV, MCH, MCHC, RDW iaztian1s615398udunivony
F1INeN
LAS0UMS19TLAS e Taf manen s mlullf (Automated Hematology Analyzer) 1FIAG09M529
Sipsnziifiadonsniudd Mindray CAL6000 msianimiswivoudiaidonuny Sunisifitnosuod
WaFoaunvinuntdae Hb, Het, RBC count, MCV, MCH, MCHC was RDW
wwiaviiod msunsitanunsiiandiuinadu (Hb Typing) : 19iA309mS51931AS 18K S 0 Iullf
BIO-Rad variant I 9l inmfim HPLC uaziA30dms1931As ¥ o nluilfi Sebia capillary

electrophoresis Guldinmilm capillary electrophoresis Tun1smns1an 10U U LAz T AV
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BanN15K059N190UFIINe1 (Molecular Diagnostics) : I88ududnusnIvzdan s a1l
151 PCR for alpha-thalassemia -1 #1is SEA and Thai deletion

msmsmaauammwm%aaﬁa

1. 1P 0ums193tAs e lnEondmnTulf Mindray CAL6000 NNIsAIUALAUNINANYTY
FIYFAISAIVALATUNINWIIUIU 3 586D ﬁaaﬁmuamammwazﬁuﬁw SEOUUNG LasszaUdd (Hua
oglugrefweusulanemun Gufinsmuauauniv 2 seusieiu TngriTugiadnazdredu uasd
NISAIVAURANU NN TngadAnsNi1yuon (External Quality Assessment Sheme: EQAS)
ANUHIINEIGBUTAa ALD 4 ASusioll

2. 1Aavmsivuensindiuinadu (Hb Typing) 51 BIO-Rad variant II Fuldinmmiim HPLC
LLamm%a\maaﬁﬁmmzﬁéu Sebia capillary electrophoresis Gulginafia capillary electrophoresis
TINNISAIVANAUNWANYTUFIYANTAIUANAUAINIIUIU 2 520U ADAISAILALAUNINSEH U
UN agszaugy Iﬁmaaglum\iﬁaam%’uldﬁgwmm ﬁﬂﬁmamuamammwnﬂm%\ﬁﬁ'@mm%a\ﬁ hag
fn1smlu AURAUNITW Tryovdmns N1y uon (External Quality Assessment Sheme: EQAS)
AMNuUHINeduBoalnyd nazuriinendeveunnu anud 3 asvsiefl

nMsiAssideyauazafififis

ms”’;mmzﬁﬂagaﬁ"’ﬂﬂ(Descriptive Statistics) :

Wuanuavalnud Sevas ALade a'aul,ﬁwLuumwmagwuwa\iﬁagaﬂawmaLLag
AmIs1fimesvendatdeasistusunsudnsasunieafici SPSS Version 25 wWisuifisumainy
LANGINYDINISITLH 0S5 ) ?Ja\nﬁmLﬁamLLmaﬁaaaaﬂQMﬁaaaﬁﬁ Independent t-test fisz @y
AMuBariun1eada P-value < 0.05

NsUsziiumuaIusnlun1sILUNYIA1 MCH :

JAs1eHlagls ROC Curve(Reciever Operating Characteristic Curve)a1ntysunsu MedCalc
\Wor1ANE R (Cut-off point) AlHulzay

- f915tu1A1 AUC(Area Under the Curve) Agintng 1 mnﬁam WoUszifiuaauuiug
Yoy MCH
- ¥1A" cut-off Al Sensitivity, Specificity, PPV, NPV wag Accuracy dedn

A3Y655UTVY

N15AN8IASNTHIUNSHAs T UBOUINNANUENS5UN15958555uN15338TuAy
TsungnunadlssUsEsSny 1onassuseaiavf COE.No. 19/2568 1iiaiufi 20 NUATWUS W.A.
2568

Wan1s3Y
ﬂ&juﬁaam\ﬂuﬂﬁﬁﬂww'ﬂﬂaurﬁw@awﬁmaamﬁm&hmaaaﬁuaﬂrﬁ%umamamrﬁm

nsous1aadiile ou IsaweIuiaaIssAUSEwISNY serinafeuiue1gu 2566 funaiau 2567 tauil

AuauAmunuridaLdn s1usunedu 137 918 Seutaundenvassst 98 918 uazaausa (af)

39 518 nqusiieg1eionysering 21-48 U nsifiongiade (Mean £ SD) iy 35.7 £16.9 wonidu
ﬂ&juﬁuﬁumadmﬂﬁ 84 51¢ LLazﬂa"mﬁuéJ”umaduﬂuWWHz 53 518 WaNISANBINUINNWIS1LH DS
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vosiiadenauasnanun 4 wisfimes lndundunvasssuazdausa danuunnsiieiusgivlal
fifod Aynieafiinnei (P-value > 0.05) (919f 1) drlunduiuduwainnfvazngududuwa
Jduwine danuuansienuegiidedrAtynieadsnne (P-valve < 0.05) (WA 1 uazmsIy
fi2)

Bns19f 1 Comparison of RBC parameters in pregnant women and their partners with A2A
hemoglobin Typing results and inconclusive alpha-thalassemia carrier.

Mean £ SD
Group
MCV (fl) MCH (pg) MCHC (g/dL) RDW (%)
Pregnant Women 69.81+8.9 21.8+3.3 31.2+2.3 18.4+£10.3
Her partners (men) 70.7+£7.4 22.1+3.0 31.5¢2.2 16.4+£3.9
P-value 0.21 0.59 0.26 0.13

pns19fi 2 Comparison of RBC parameters in the Negative for PCR group and Positive for PCR

group
G Mean + SD
rou
P MCV (fl) MCH (pg) MCHC (g/dL) RDW (%)
G f A2A Typi d
roup. © yping an 77.949.7 25.4+3.5 31.6£1.9 17.94£5.0
Negative for PCR a-thal-1
Group of A2A Typing and 68.5+7.3 20.3+2.0 30.1+1.6 19.1+4.2
Positive for PCR a-thal-1
P-value <0.01 <0.01 <0.01 <0.01
90— 30—
MCV (fl) F MCH (pg)
80 —r 2L
=
60— 151
5o; ) e 10l
0=PCR Negative for alpha 1=PCR Positive for alpha 0=PCR Negaﬂve‘loralpha 1=PCR Pus:llvefor alpha

(a) PCR1 (b)

40— 35—

PCR1

38— Q0

36

o
3l
25—
MCHC (g/dL) 2l RDW (%)
i % |

28

—+
5L —
26—

[ee]
24

L L 10—
0=PCR Negative for alpha 1=PCR Positive for alpha

0=PCR Negative for alpha 1=PCR Positive for alpha
PCR1

(c) d)
AW 1 Box plots of MCV(a), MCH(b), MCHC(c) tag RDW(d) in the study group and

Comparison Group.

PCR1
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Lﬁaﬁwmwwmﬁma%ﬁaaLﬁmLﬁamLLm\‘]Zuﬂaq'mﬁuﬁuwajmﬂﬁLﬁﬂUﬁUﬂ&juﬁuﬁuwajnf}u
WIHE Lﬁ'amfgmi’mum)a\muﬁﬂﬂ&mﬂ Normal Typing not rule out alpha-thalassemia 28 ROC
curve WUINATNIS 1B BsV oLl ALERALAd (Huan1sItAs e AUl (sensitivity) LazmInuaLnIe
(specificity) umnsingfiu Auflsns v ROC umn ety lagNarsudenaIaadwun (cut- off)
prfiasunInfiufitdns v ROC Buudnalumi AUC shilandnTng 1 Mﬂﬁqmﬁ]uﬁumﬁﬁﬁajm
(Sarakarn and Mumpolsri, 2021) Tagwu3NAINIS 1IN 05V ALADALLAY Mean Corpuscular
Hemoglobin (MCH) fid1unn3nSewindu 22.2 pg 1m0 sensitivity isosas 98.1 wazlian
specificity fisonas 96.4 Suifluan cut-off vawwisfimesvouiafonuaufitdsruunaulnioan
mmzjmmuﬁﬁwa Hb Typing Unfiuslianunsadinlonadanisidadifivls (m1s19f 3 wazensief
4) wazm1 ROC curve agwuIgntng 1 Mﬂﬁqm

B1597 3 Sensitivity and specificity of RBC parameters cut-off values for differentiation of normal
from Normal Hb Typing, not rule out a-thalassemia from a pregnant woman and husband.

RBC parameters

(uni) Cut off Sensitivity (%) Specificity (%) AUC 95%CI
uni

MCV (fl) >71.9 75.5 70.2 0.789 0.711-0.854
MCH (pg) >22.2 98.1 96.4 0.975 0.932-0.994
MCHC (g/dL) >31.4 88.7 57.1 0.738 0.657-0.810
RDW (%) <14.9 94.3 36.9 0.640 0.554-0.721

pns19f 4 The presentation of MCH for diagnostic exam results is often in 2x2 tables.

Disease Present Disease Not Present
Test Result Positive 52 (TP) 3 (FP)
Test Result Negative 1 (FN) 81 (TN)

% sensitivity = [TP / (TP + FN)] x100 = [52 / (52+1)] x100 = 98.1 %

% specificity = [TN/ (TN + FP)] X100 = [81/ (81+3)] x100 = 96.4 %

% Predictive Value of a Positive Result (PPV) = [TP / (TP+FP)] X100 = [52/(52+3)] x100 = 94.6 %

% Predictive Value of a Negative Result (NPV) = [TN/(FN+ TN)] X100 = [81/(1+81)] x100 = 98.8 %

% Efficiency of Result (Accuracy) = [(TP+TN)/(TP+TN+FP+FN)] X100 = 52+81/(52+81+3+1)]x100
=97.1%

afUsywa

mﬂwamaﬁﬂmﬁaaﬂawamajm[ﬁhaziwmﬁ\uﬁ?\im%ﬁl,l,asmﬁ Aueinassiilsans1uia
d155aUszSnY wodnanadeslulnaduludadenuna (MCH)> 22.2 pg dunsalBiduinuine
NERN LﬁaLLﬂﬂqmmaUﬂﬁaaﬂQWﬂﬂa;uﬁﬁma Hb Typing wuulda u1s i aNIHEdan181a68G5LLY
ponld Tnefidnanulinazanusinisidoas 98.1 uaz 96.4 m1uady Gueruiseddnuyiain
ﬂ&jmﬁaamﬂﬁﬁmqﬁmm 18 95uly liulsalafinorendoninedluinaiudaunfvdndu 1Wu
B- thalassemia trait, Hb E carrier lufiyse3fisuiaanni1elu 3 thou mmmmﬁmamﬁuﬁ%qﬁiu
szfounisisuiiolunismiuquilasedu n Avneduwasio A RBC indices vosnHedans1&ad
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WHefiirunfnen JagvulinisdAnuiideniisnisAanseanwivzvoulsasidadiliornaintaleis
Wi v1uideveegnsss Uds wazauz(Pata et al, 2019) 194 m%ﬂ@mgiuimmimmwwﬁl uns
ARNSDINIHEOaN181ad810y TangdmrulitazAl uanwizsayas 100 wag 65.2 m1Ua16AU
agalsimuignisaunandliiduisildtuegraunsrans Lﬁa\ﬂmﬂﬁﬁunmﬁmﬁu Fasingan
mu%alum%ﬁ\aﬁﬁﬁﬂmamﬁagawwmﬁLmaéﬁua\aLfimﬁamlumammmmamyamiwamﬁmﬁamﬁ'
Lﬁuﬁayaﬁugmaguaﬁ LaifienTdaeniensidindouiioniAsog1aduwinifiy Suaduduauise
284 Raghda Hameed Jasim w.ag Rasha Hussain Aouda (Jasim and Aouda, 2025) A% /1 RBC
Indices ﬁﬁagluﬂagaﬁugméwﬁu A1 Mentzer Index tun193uunwvsueisdadiisfuaud
Wulafimaresie Iron deficiency Taaliainulinazmimudanwizsovas 95.6 wag 72.7 HNUE6U
LasdIUIFHUBILU B EYY WIuNevwazmsue (Phanthong, 2025) fi1%A1 MCH 26 pg wazm MCV 80
flidum cut-off lun1sAANsoINIHedan1s1ad8ile tneiini1ulisevaz 100 ‘1’?\‘1@' hazil
AMUTNIIES0uas 88.5 uax 86.8 MUE1FU uedu1snlEAansovldianizluiwAgoirinty 8
frvaneuiveluaduifiarunsainmn MCH > 22.2 pgI%ﬁmﬂaa\imuﬂJﬂﬁaaﬂQWﬂﬂa;mﬁaaé’a
wingdanns1dadilislstunaAniazinasie ﬁaﬁwﬁmwawm%%’aﬁﬁqmmﬁagalﬁmﬁ’umq
AsafHFanMzuNandouvoeHiunuAsad Beoradeuasioadnldoauns wnlddoyadenain
WG mamﬂs%mzauyﬂsd@'wﬁu mﬂmaﬁmmumﬂsﬂﬂszqﬂmﬁﬁa%\aluméﬂaﬁﬁajwLﬁumﬂsﬁuwuﬁ'
fuszloviiuin Lﬁaamﬂluﬁaﬁgﬁum MCV Aidunununiscmsia OF test ilunisdansevauiiu
winzdns dadifivuazsanisidadifvdrunilund (Department of Medical Science, 2024) iiia
patuuin aznsranensiavedlulnadusosuadeednluwif Suimdoesnluddildnsiauyn
silpvoedlulnaduludatuiimnuaiunsalunisasiauensinvasnirziuiisiadbidele diu
winzsans1dadifiodeidesia Susroviuwardu not rule out alpha-thalassemia siarinstus o
liausasianirsdanisiadtideeanls fovdumnsianiveudiingrduduninsdanisiaatiie-
1 %9im SEA waz THAIL deletion #ntduuIniunisaansoudosdumueiudsed a1unsnsioeu
&Ja"l,ﬁluisawmmaﬁ'alﬁﬁlﬂﬁLm%aaﬁaﬂwaﬂﬁﬁﬂm rMidannisdansiadudunivendiinen
tusefilusnduls

nsulwanisIdelyly

1) I??Lﬁul,l,mm\ﬂum%uﬂawamammm\iﬁawﬁﬁﬁmaLﬁmﬁ’uwmsmﬁa&ﬁﬂﬁv‘%a
Fu unndrinnisitadunazsnuiauldldiunief anszeznain1ssenoswanisnsIsdadiile
YouHjusuAsssuazadfutnassils

2) W3 munaudnioonainauidunitedans1dadiiofiiuansia Hb typing 1iu A2A
Normal Hb Typing, not rule out alpha-thalassemia

3) WiduwuinislunisaamigangainnisdensivduduniseudiTng mninssanisn
dadiily-1 viim SEA and THAI deletion a1n¥eavyusinisaieuenls

Foldusuuztunisisendusioly

&Jam%ﬁﬂmméﬁﬁ“Lﬁmmm‘aﬁmﬂmazmmlummu%m%qwmwﬁ 3 %a@imamgﬂﬁaa
wiugIweeAIAtElun1sTILLn fﬂsmmséww%uﬂ%%malum@mﬁ winladiteoniainudayave
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