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Thalassemia screening in Thailand

Goonnapa Fucharoen *
Supan Fucharoen

Abstract

The objective of thalassemia screening in Thailand is to identify o - thalassemia 1, 3 - thalassemia
and Hb E carriers. Those with these thalassemia genes will be given appropriate genetic counseling in a
prevention and control program. The aim is to prevent birth of new case with three severe thalassemia
diseases including homozygous o - thalassemia 1, homozygous {3 - thalassemia and f3 - thalassemia / Hb
E disease. In general, two screening strategies are performed. In the first approach, o and [3 - thalassemias
are screened for using a one tube osmotic fragility test (OF-test) and Hb E was identified by DCIP
precipitation test (DCIP test). Alternatively, screening can be done using a combined RBC indices (mean
cell hemoglobin; MCH and/or mean cell volume; MCV) and a DCIP test. While positive sample at this
preliminary screening will be investigated further by Hb and DNA analyses, no further test is required
for those with negative result. Both screening strategies can be done effectively but application depends
on laboratory facilities and technical skill of the personnel. However, quality of thalassemia screening in

routine practice needs to be evaluated regularly in order to minimize false negative result.

Key words: Thalassemia screening, OF, DCIP, MCV, MCH
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- :negative

*

o — thalassemia 2, Hb Constant Spring, Hb Pakse’

*xk
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0 . + .
***  [" -thalassemia and/or 3 - thalassemia
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OF / DCIP Possible severe thalassemia diseases in fetus
Father Mother
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-/ + +/-
+/- +/+ B —thal /Hb E
+/+ +/- o —thal 1/ a —thal 1
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waaudaeu wifaziuanugeennlumsléiaie
walasWinfimes Feluilaginlidesiilsluios
Uitiamsnsmitedoudy edwlsimugideusen
mn ’]JJ’liﬂﬁGJJu’]Lﬂéﬂﬂﬁﬁﬁﬂﬂ’nmjuLL]J]J‘WﬂWﬂG’]l
Taglddnmshies Arhazvhlimsemnadiouazil
amugndeunniatuhlimsanadansesnd Fiily

¢ OF uaz DCIP 115z nSmwanndevu

M3nsIRANTaIMeAaTiHialaeauas (RBC
indices)

UDNNNINTIVAANTBINEY OF uaz DCIP ua?
msfinsanamnnineinineidesiuifinideaun
Taun Hb, hematocrit (Hct), mean cell volume
(MCV), mean cell hemoglobin (MCH), mean cell

hemoglobin concentration (MCHC) uag red cell
distribution width (RDW) fa51939lagl%ia504
a ¢ & A o UA(QQ) o ¥

Jeaniiadondn luia sathinlEnsie
faanseesa sinelasuny lneimslse MCV uaz
MCH 1#8n5A5198an50951a B1He0g19uns
vansumnuudlulszimenz Juan 15U 93ngu®” nag

)

8912°%Y 1ethinlgaanseslulsesnglnelals

inewsian MCV < 80 fl uazyise MCH < 27 pg

32) =
NNTANHIVO

donlvinadanseaiiuuin'
Sanchaisuriya K wagaaiz™ wuingliaanuh
HaZANSIINZAMANIMINTIIRANIBIRIY OF nas
DCIP au adlumsisit 3 disamnalulsznnsing
fiwmiz Hb E sununieiiian MCV > 80 fl uay
MCH > 27 pg wifiihwmedarh-md $iflo 1
nay den-md #idle ziien MCV i (< 76 fl).
MCH s (< 26 pg) uaz RDW nhs (>13%) lu
yaueAiAdus 15U Hb uag Het ogluinauaind®
msasiamastifinidenuniineeiensviians
iaidoadaluifail ficnldhe snhmiaedanses
#1e OF uaz DCIP dissnndesldiaseciionas
ﬁwmﬁﬁwLét’J'wmﬂthﬂﬁzmﬂﬁﬂﬁ'ﬁdﬁmmimsmuqu
Qmm‘wm%aﬁLc-mzﬁﬁﬁﬁwzﬁﬂﬁ’lﬁmmimaﬁﬂ
ﬁqﬂﬁm
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AN 3 ANNN, ANNTINE, MMITNIYHAVIN LATAMINNYHATVIBINIATIVAANTINEIG Fille

MeIDMIsne ¢
MCV MCH MCV < 80 fl MCV < 80 fl positive OF
<80fl | <27 pg or or
MCH < 27 pg MCH < 27 pg positive DCIP
or positive DCIP
Sensitivity (%) 72.0 78.9 81.7 100 100
Specificity (%) 84.3 79.0 77.0 76.2 87.1
PPV (%) 76.4 72.6 71.5 74.8 84.5
NPV (%) 81.0 84.1 85.6 100 100

PPV : positive predictive value

o v A A I~

Tog minsadansesnd Filie 1lumsasin
4{ v ﬂlld' aA v A A d; Y o o
ioAuMoazitusa Bilmiemsliauzin
Bamnenugassuiiing 1 unsadeninla
Ty pauvIma @il

1. 9579978mMna 8y OF 53uny DCIP

v d' a ¢ A o/ va

2. f15799281A309I1ATIHITALADAD A UNRA
iwedaa MCV uaz MCH laglsinasi MCV <
80 fl uaz/vie MCH < 27 pg Wi 1 ghiidu
M4 FHeIINAVMING 81 DCIP

Y 1a va =) A =3 yé! T

AURTA wnsaidenlfumalwinldvuediu
ANUNTaNLazANNTINYYOITRIRTAM UGy
Wi B3pdslasumsssiugummeda 1 e lag
HaMINTIIAANTO AT AU aeNLasNaLIAaox
Alidarsvzanaiiull guditonaziannnisnsm
Adeneieal fidnmsnumsunwng (a1l.) e
MmAdAMIUNNEG NNINeNdevaULAY 1#3I5HIAM
1A59MINA BUANNTIIYMTIUAITATIVAANTO
a8 Fledogmhen 1531 KKU-OF/KKU-DCIP
é{ Q) 1
Junazlslune svlulsansrviavarsuria lag
MyIUALNNMIUTZIHY fatl

NPV : negative predictive value

ANUFNINYMSIUTTAVALDIN DI NNAANTON
I ] = % v A A =} d
Wuavanalinugy davh-md File 1, Tangud-
518 #1ie way Hb E (liwy false negative) uae
o/ 1 d' o/ I d‘ 1 a o
fregrndanseaiuuinnasialinudy  davh-

U A A o v A A =\ d v A A

Md Fide 1, 9avh-md Fide 2, Ingud-5a $le,
Jmuin-1a #ile waz Hb E Atlesnniouas 10
(false positive < 10 %)

ANAFNNYMSIUsZAVANA Mg unAnnTo
I ] =S o v A A =\ d
Wuavenalinngy davh-md File 1, Jangud-
78 1o uaz Hb E (ldwy false negative) Uag
o/ 1 d'o/ ) d‘ 1 = o/ o
Mvganaansaiuunnes v linu gy oavh-5a
A A % v A A = d v A A =
Fi3ie 1, davh-md Fidle 2, Iangud-ma e, Do
10518 File waz Hb E egszniniovas 11-20
(false positive 11 - 20%)

ANNFINYMSIUTZAUA fedNidanTes
Wuauasabinudu davh-mnd Hifle 1, Tneud-
4 #iHe uaz Hb E (lsiwy false negative) uag
o/ 1 d‘o.l I3 d‘ 1 = o o/
fheganaansaailuuinnasa linudu davh-ma
A A o/ v A A =\ d v A A =\
#ie 1, 9avh-md Fidle 2, Dengud-51a Fide, T
1A-04 Filsuaz Hb E agszniniesvas 21-30
(false positive 21- 30%)
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anusnngymsiuszaunels fednnannso
I 1 2 [ v A A ~ 4
Wuaveyalivndy davh-md Hille 1, Jangud-
58 #iile uaz Hb E (linwy false negative) uag
o 1 A o & A 1 = o
fednnaanseuiuuinnasaldnudu  danh-

v A A o/ v A A = d v A A

& e 1, davh-11d Fille 2, Ingud-md Hidle,
Iannn-ma Filsuas Hb E agszninievas 31-
40 (false positive 31- 40%)

ANNTINYMSIUTTAVABISUUR dodn
% I =S o/ v A A =
AansoiuauaInugu davh-51d Fidle 1, Im
ANE-0d Bidie vise Hb E (wy false negative) uay
Y 1 Ao <) A ' 2 o/ %
fMoegnnaanseuduuiniiasalinudu davh-,a
a A o/ v A A = L4 v A A =
#3y 1, avh-md Fidle 2, Iangud-ma Hile, Do
10-51d Bl nag Hb E Hnnniiosas 40 (false
positive > 40%)

Wonlfiamsladeamsidnsmlasamsmang ou
ANNTUNYMTIUATATINAANTOIEIE FIToAe
gamen 159310 KKU-OF/KKU-DCIP 13130
fadof1leniiovasnazidealdniy  e-mail:

goonnapa(@kku.ac.th
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