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M15190 3 M5USELNUUSEENSHaNISMSI1APANSadn 835 DCIP nuanNiaUnduaedlalnatuly

dedlalnadud
. Hb typing
HANIIAIIAAANIA

Hb E non Hb E total
A Positive (n = 1,552) 1,427 125 1,552

O .
a Negative (n = 1,537) 207 1,330 1,537
Total (n = 3,089) 1,634 1,455 3,089

winewia: Hb E wineda anviaundvesdlulnadulusedlulnadud

non Hb E vsned dlalnatuziindu q fluierdssivans Hb E

P3N 4 NITATIVAANTBIAINUUINNIINAUKANITATINE UG UZDIALTFEINNNFUTBYIHANITATIA

[OF/(MCV/MCH)] + DCIP 9717U 385 918

HMANITNIIEUEY
(Hb typing and DNA analysis)

OF/DCIP
HAYDINAINIATIA /TR

-/- -/+ +/- +/+
Normal Hb typing (A2A without a-thalassemia 1) 12 4f 119° 1%f
A2A with a-thalassemia 1 trait 0 0 21 0
A2FA 0 0 1 1
Abnormal Hb 0 0 0 2
B-thalassemia trait 2° 0 11 2f
CS A2A 4 0 13 3
Hb H disease 0 0 7 0
CS EA Bart's 0 0 0 1
CS EA 0 1 1° 4
EE/EF 1% 0 0 2
EFA 0 0 0 1
Hb E trait 20° 17 31° 69
Hb E trait with a-thalassemia 1 0 0 3¢ 8
Homozygous Hb E 0 0 0 22
Homozygous Hb E with a-thalassemia 1 0 0 0 1
Total 39 22 207 117

NUIUNANITOTIAAANTANNFBAAIBINUKANTIVEUEU (%)

198 (51.43%)

winewa: a-f udeadis anwnlidanedaanamInadanssILaraBuiy IumNe 187 Mo dauiasar 48.57
d = false positive TumsnsanansaenIeds OF
e = false positive Tumsasiaannsasniedd

a = false negative 1UM50519AANTB4A1835 OF

b = false negative lunMsnTIanANIBIRIEIT (MCV/MCH)

¢ = false negative lUMsA5190ANTBIRIEIT DCIP

Nsasasyingengasmsuwngd
U9 66 atiun 3 nsngaN - Auene 2567

(MCV/MCH)

f = false positive lunM3n5190ANIDIMEIS DCIP
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sduuumMsaIfanIaelsasaadiieuay
flulnadufioundluiiieagamwii s Sanamanmae
fistuuumsasadansasliidulumuuuinems
muanuasilasfulsemdatiiisifosas 2.74 20
mMshias1aaansas Hb E a2835 DCIP vl
laiﬂsaucaqummﬁmﬂnaﬁgq 3 7l “?ivﬂummqwm
mslimiiayaslsasdatiiesiioguuse Fufaan
anuwlafieaaedauluiEasuuamensnsa
AANIBNTBIYABINT aNna liMsUfuanuamuns
amvnansasazmsUsziivanudseladifuluos
wInmsmvanuasilasiulsnsraadiis >
Wusunilafiszioudalszanduamsnnadanses
Alidulumuinasgu wazaanligFuuimsid
anuidaslumsliduiayasiidulsasdatiiiesiio
suusaldlahgnszuvaumsauauuasilasiulsa
DENNNZEN é’qﬁ?uwﬁ'asmuﬁ@Ltaiuﬁuﬁmﬁ@mi
ausunumuanuianuiladasnslduuams
nMsaanansassaadiiauazdlalnaduiiaund
ashamanzay wiananumuaNasTumstasdi
anudsemsiialsaonaadiieluiui tilauia
Uszanduamsanananiassdadiiauazdlalnatu
Aeundluiiuiidaly

MUzl ulseaNENaNII09I9AANTBINN
wnmshufukamsaIEuiueasgides Tuiui
1w 2,556 998 wusULUUMIRTIARANTasRiEing
1¥g9g0 fa (MCV/MCH) + DCIP #2o80z 84.74
HANMNTDAAADINUNANITAIINEUGY 71.65
aNNEaUnGslia EFA waz A2A with rare
abnormal Hb #euanisnsiaduduzas A2A
with rare abnormal Hb 91uu 1 s1a wutily
B-thalassemia heterozygous codon 121
(GAA>>TAA) %38 Hb D-Punjab laswui Hb
D-Punjab #§ MCV waz MCH agludiudeniuy
audnd Fenudunaauanmsnsanensasaisis
MCV wsz MCH 1@ d0aadainunansansuss
S%il nesdou wazamz lundenenssdaianiu

U%ﬂ'li&hﬂﬂiiﬁ ! IiQWEI’]‘U'laEIZEﬂ WUWIVZUDN

Hb D-Punjab femalasiainenaglugideiu
aulnd lssnnseszilusunislanaud 121
Lﬂé’ﬂumﬂnsmngmﬁﬂ (glutamic acid: Glu)
ngeniiu (glutamin: Gin) laifinadaU3mnauas
msvhmhiasdlulnaiiy uananilfedanndasiu
M3ANE9NAG Apasa"? wu Hb D-Punjab #
M MCV Tuze 72 - 97 fl uaz MCH luzag 24 - 3111

ASNUANNUFUNUSAUYDINENITASIA
AanseeNuiaUn@zes Hb E aeds DCIP lag
WURaUANGNTNSDEa: 12.67 Tungy Hb E trait,
CS EA, homozygous Hb E, EE/EF, EF, CS EA
Bart’'s ez EA Bart's disease %ﬁﬂéuﬁﬂﬂé’l’ﬂﬁ
AISATIANUKBAUAN laganzanuiiaUnisiia
homozygous Hb E 1azn150539Ann58903835
DCIP WUHAUINAN 3988 8.59 LUNGN normal
Hb typing, B-thalassemia trait waz CS A2A
mMsaanuaNuieUnfizes Hb E @835 DCIP
NUANNEAUNGDY 73.35 1M (odds ratio ¥NAU
73.35, 95% CI 58.03 - 92.72) @Il UsEENEHS
LWENWD HBAAABINUMIANADIBTWIIM BFnnNa
ANWINITATINAANTDININESIaaTNenlia Hb E
TulsawenvanmssuasNTINT WUINITATIA
AansasANNiiaUn®d Hb E ¢2835 DCIP (Ju
Wi Tasfidanuly dmanudum: dwa
VINTN USAHAaUSN 13088z 91.4, 83.6, 16.4
(e 20.00 MUAINU AITWAHUILUINNATIAARAMNY
AMAINMINTIIAANTDINIzuaslsasdadiiie ]y
AaUHUANIININMISUNNg 13U N15M) internal
quality control (IQC) wavsansnedau DCIP
LDAAMSLAAKAUINANUAZAUINIINMITATIAAA
NIBNAINETN

M50529AAN589 @28 OF + DCIP :uau 385
(BEN WUANNFDAAIBIYDNKHANITATIAAANTBY
AUNBNISATINTULEY 5888% 51.43 LALWUNDAUSN
Je8az 5.97 lungy Hb E trait, B-thalassemia
trait waz EE/EF 97104 20, 2 Uag 1 918 NI
wWisuieununisasianansesnleIs (MCV/
MCH) + DCIP #1174 2,166 629814 finuanu
AaUNAFUNUSNUNBNISATINEUEY SP8aE 71.56
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LATWUNBAUNINAINAITATIVAANTDILN Y
1 MadN Ao CSA2A uaziimsaeaIad Normal
10U 1 feghe tiaesaiudy Taens 2 daths
fien MCV uas MCH ganhen cut off fifviug
LLaSE‘]'La}ﬂﬁﬁwaﬂﬁiﬂ’i’]ﬁ)ﬁ(ﬂﬂi’ﬂﬁ (MCV/MCH)
+ DCIP fiaUndinanue 39iianutdseiazasia
WuaNNinUnfveanivuzsnaadiiene 3 wila
Fonumiiauinsiedeasiaiuiy eileeiuna
AUANIINNTANTIAAANTBNNIE MCV/MCH an
AsANEIINUNISASIIEANSBIRIBIE (MCV/
MCH) + DCIP ({Juismsasadansasiiaiqa
danAaaanuUMsAn¥TeeTa Fugna wazane™”
WUNNINTINRANTBIRIEIS MCV + DCIP ({Juis
MInRFANTaNTATge wozaaaadasfumsdnn
284 Tongsong T wazatue"™ ANEINITATIAAANTEN
1875 (MCV/MCH) + CMU-E screen wunguuuuy
MINTAINANTBNNINaNINUTEENSNaLNEI W FI S
MINTIVANNIDININE TN ST LT
mswWisuiisudiadsyeimsnsia MCV uaz
MCH asngusachsnnmadninluaiifusiads
Afisnudeunth wuihduadssesnguind,
a-thalassemia 1 trait, f-thalassemia trait waz
Hb E trait :nmsanmiisieaniicansdais
aehadltiash@auneadd 7 p-value < 0.001 antiuen
MCH #84ng¥ B-thalassemia trait d80Aa83
numsAnwzesgiy laule wazams"® wuian
MCV waz MCH #24ngu Normal Hb typing,
a-thalassemia 1 trait, f-thalassemia trait
way Hb E trait fiereninararedeiildagly
gt iilssnnmsnnadansasdeds MCV uae
3% MCH luilgthuilumsensdensideiniag
AR e 70 luNG (automatic analyzer)
P NMTTBUTIULILAIVANAAINAITNTIA
Sianedlugrnmumnzan wianmansuseiy
AMAINNITATINILATIEHAINBIAN TN UBNBEN
dotiias tieldnsrudenisilasuudasnie
AMNANUNARLANTUTENIINNITATIILAT LW
LazEN1308ANAAUAITLAZUINAINRLAnZuly
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Effectiveness of Screening for Thalassemia

and Abnormal Hemoglobin in Health Region 3

Sirinya Phetphichai, Amonrat Porta, and Sarawut Ngoenchan
Regional Medical Sciences Center 3 Nakhonsawan, Muang District, Nakhonsawan 60000, Thailand

ABSTRACT The effectiveness of screening methods for thalassemia and abnormal hemoglobin is crucial
for the successful prevention severe thalassemia. This study aimed to compare the effectiveness of
thalassemia and abnormal hemoglobin screening methods with confirmatory test results. The data were
collected from screening tests performed in pregnant women and their husbands (at-risk couples) in
hospitals within the Health Region 3 area. They were sent to test for types and quantities of hemoglobin
abnormalities (Hb typing) and detect gene abnormalities at DNA level from October 1, 2020 to December 31,
2022 at the Regional Medical Sciences Center 3, Nakhon Sawan province, as a total of 3,176 samples. The
study showed five screening patterns for thalassemia and abnormal hemoglobin, with 3 patterns ((MCV/
MCH) + DCIP, OF + DCIP and [OF/(MCV/MCH)]+DCIP)) covering the screening of P-thalassemia,
o-thalassemia 1 and Hb E, which were commonly found in Thai population. The overall concordance
between the screening results and the confirmatory tests was 68.15%. The screening pattern (MCV/
MCH) + DCIP revealed the highest concordance at 71.65%. The DCIP method for screening Hb E showed
the sensitivity at 87.33% and the specificity at 91.41%. However, it is potential to improve the effectiveness
of thalassemia screening by integrating new technologies and implementing proper quality control.
Additionally, continuous education for laboratory personnel is essential to ensure accurate and reliable
screening results. These improvements can support efforts to reduce the number of new cases of severe

thalassemia.

Keyword: Screening effectiveness, Thalassemia, Abnormal hemoglobin, At-risk couples
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