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Appropriate screening model for thalassemia carriers in developing countries

Sindhuphak R,Kaewsuk O, Havanond P, Srisookho P, Tunsaringkarn K, Kittikalayawong A, Impand C, Pattarapadungkit N,
Yamarat K, Vivatpatanakul K, Dusitsin N.

Abtract The thalassemia syndromes are a heterogenous group of the inherited haemolytic anemia due to genetic disorders
affected haemoglobin synthesis. It occurs with high incidence and effects the social and economic problems as well as causing
the importance public health problem in Thailand. Prevention and control are necessary in order to decrease the number of
thalassemic newborns. Therefore it needs a simple and an accurate screening test for detection thalassemia carriers (traits)
which could follow by an effective genetic counselling. The aim of this study is to test the reliability of various thalassemia
diagnoses when use in the central region (Bangkok) and rural area (Khon Kaen) with the same blood sample. This will bring to the
appropriate screening method for mass detection of thalassemia carriers for use in the rural hospitals or the health centres
around the country.

We bring the method of blood indices, one tube osmotic fragility (OF) and dichlorophenol indophenol precipitation
test (DCIP) for detection of thalassemia carriers by using the combination of them in various groups in order to get appropriate
screening model. The testing of 621 cases from women, men and pregnant volunteers, we found that the model with the
combination of MCV and DCIP gives the high reliability as compared to standard method. The results from the central region
(Chulalongkomn University) and rural area (Health Promotion Centre, Region 6, Khon Kaen) produced a sensitivity 100 and 96
per cent, specificity 98 and 88 per cent and accuray 99 and 93 per cent, respectively.

The screening model for thalassemia carriers by using the combination of MCV and DCIP is shown to be the easy
screening model. It resulted to be an accurate and reliable method. It can be done quickly, inexpensive, therefore it is suitable for
large number of population screening. This model is also good for regions which lack of staffs or expensive equipment, as well
as the developing countries.
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precipitation test26:27 pann1sAad DCIP azmW

-
MINWN 1

ﬁTuTﬂaﬁum&iagjﬁ'} (unstable haemoglobin) TAkA
a

Hb E, Hb Bart's, Hb H mnmsnau Lia9an Hb

da a ado v a | '

niAnwdaunaaninisiamiaaseninans

wpann uaz we anay Blulnaduieetluzlues

monomer lugnsazany DCIP MWiAany - SH

a o " a

Ad3r Tazgn oxidise lnadiAniunznau

NaMIANE
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(prevalence) wavelifiulsnmdadily wivzuaalin
wazElalnadufiaund go 59 wWasdus laewur
\Wulsaulian B-thal/HOE 4 378 uaz AE Bart’s
1 718 uanandmugifiunine B -thalassemia,
heterozygous Hb E (Hb E),
(EE), Hb CS trait waz O—thal trait (suspi-
cious)i’m'ffowu Iron deficiency 5 318l (mswﬁ 1)

homozygous HbE
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Normal

Disease

B—thal trait

Hb E

Hb EE

Hb CS trait

Ol-thal trait (susp)*
Iron deficiency **
Prevalence

Total

Normal Percent
255 411
5 0.8

7 1.1
225 36.2
23 3.7
5 0.8
96 15.5
5 0.8
361 58.6
621 100

* Suspicious for Ol-thal trait A3ATIEULUNGA2E DNA analysis

= Tlasulilu prevalence
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AariidaAnaAuLAY Ussnaumes  Rbc (million/mm3), Hb (g%), Het (%), MCV (fl), MCH (pg) uas
MCHC (g%) weimal3lu snanaft 2

miniz  sridindaaunsmnieulng sndsate wimesdatidly wazElulnatufinund uanee
Aniade (Mean + SD) WazAWae (range)
Rbc Hb Hct MCV MCH MCHC
Norma 4.7+0.6|13.6+ 1.6{40.6+ 4.7|87.4+ 3,4(29.3+ 1.6|33.5+ 1.3
3.5-6.6| 9.6-17,9(30.3-57.0(81.9-98.0(24,9-35.1{28.2-37.0
Disease 5.5+1,0|10. 1+ 1,7{32.2+ 5.7[59.3+ 5.1[18.6+ 1.7[31.4+ 0.7
4,3-6.8} 8,3-11.7{26.2-38.2{53.3-65.5{17.1-21.,2{30.6-32.3
p-thal G.Zil.z 12.3t_1.4 40.0: 5.0165.7+ 5.0 20.4t_2.1 30.8+ 0.8
trait 4,8-7.7{10.6-14,2{34.5-45,9/59,0-72.6{18.0-23.6{29.7-32.5
Hb E 5.0+0.6(12.7+ 1.4|38.6+ 4.0{77.2+ 4.4|25.6+ 1.7(33.0+ 1.2
3.6-6.8{10.2-17.8{29,.7-54.6{62.7-91.8{19,1-30.1{29.0-35.8
Hb EE §,5+0,7[11.5+ 1.,5(35.6+ 4.6|64,5+ 2.7|20.8+ 1.0{32.2+ 1.0
4,4-7,2| 9.5-15,2129,1-46.6{59,3-70.7{19.1-23.1}29.9-33.8
Hb CS trait 4.4i0.6 11.1i»0.5 34.3i 3.6 77.4i 2.3 25.2t 2.5 32.5t é.4
3.8-5.1410.3-11,8}30.0-38.7{73.8-79.4{22.9-28.4{30.5-35.8
a-thal trait|5.2+0.7|12,9+ 1.8[39.3+ 4.9|76.0+ 5.3[25.0+ 2.5|32.8+ 1.5
(susp) 3.6-7.4f 7.5-16,3{25.6-49,6(61,5-61.8{19,0-29.0(128,9-35.8
Iran 5.4+40.4110.5+ 1,6134.0+ 4,3162.9+ 6.4 18,4+ 2.7130.8+ 1.8
deficiency 4,9-5,9{8.9-12.5 {30.2-39.5{55.0-70.7{16.4-21.7(28.6-33.2
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naray ruanazUSunadlulnatu wazAn ferriin 2sAuUNR snaadlawivieondadie  uaz

& & a o
#lulnatiutinund wanslilumsnen 3

maafis  wlauasUSunalalnatiu uas A1 ferriin ¥sAuUnR ondsdiily wineanasdidly uas
glulnatufinund uamssasAas (Mean + SD) uazARde (range)
Hb Typing |% Hb AZ % Hb E % Hb F Reticulocytes| Ferritin
(%) (ng/ml)

Normal AA 2.2+ 0.5 - 0.5 + 0.4| 0.7 + 0.6 | 71.1+ 48.8
(n=255) | 0.8- 3.6 0.01- 4,5| 0.1 - 3.4 | 7.2-309.1

Disease EF (n=4) - 51.8426.8(15.2+10.9| 2.5 + 1.6 |202.6+263.0
AEB (n=1) 11.6-81.0| 0.8-27.8| 0.8 - 4.8 | 22.9-666.6

p-thal AA 5.9+ 0.7 . 0.6 + 0.4 1.2 + 0.8 | 63,8+ 39.6
trait (n=7) 5.2- 6.8 0.7 - 1.1| 0.4 - 2.7 | 21.5-122.4
Hb E AE - 24.8+ 2.8/0.6 + 0.7| 0.7 + 0.6 | 63.8+ 43.3
(n=225) 17.3-39.3[0.01- 9.0| 0.1 - 3.4 | 3.1-280.1

Hb EE EE = 87.6+ 2.7(1.0 + 1.8] 1.2 + 1.1 | 84,9+ 70.5
(n=23) 82.0-93.0/0.09- 8,5 0.1 - 5.3 | 2.9-333.1

Hb CS trait CSA 2.4+ 0.5 -~ 0.7+ 0.6 1.3 + 0.6 | 58.9+ 54,3
(n=5) 1.8- 3.1 0.3- 1.7| 0.6 - 2.0 | 12.4-151.7

a-thal trait AA 2.3+ 0.6 5 0.5+ 0.4{ 0.7 + 0.5 | 60.8+ 39.9
(susp) (n=96) 1.0- 3.6 0.07- 2.1 0.1 - 2.6 | 6.2-212.0
Iron AA 2.1+ 0.4 - 0.8+ 0.3| 0.4 + 0.2 | 3.8+ 3.1
deficiency (n=5) 1,5- 2.4 0.3- 1.1| 0.1 - 0.5 | 0.3- 7.7
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1. 14 pap Wnsedwdnd lun3ddy  (accuracy) 82 wWasirus
ol a v aa a o ¢ a
WIgUNEUAYIBNIAIZIU (A1TWN 4) WANI3 NN INARDINAULAILTINGUA WA 6
v o a -J g o -1 o
NAADIATIAINASEATTLNE nqmmnm’um apuuiu Janaly 67 wWasiwua TAnuduwie
a a a e L4 ¢ a L4 ¢ a v L3 (3
Inenae  FAnala (sensitivity) 70 Wadiwus X 98 Wasus 4ANONADY 80 LUBILTUR

4 A a [y aa v w a ' a a o v o
mIni 4 AnagedialarainfiliadesmeDCIP Wevathaien Watldiudiunans @wansal
AMINENAE) wazdiugiinig (reuuniv)

Diagnostic Values (%) Chulalongkorn Khon Kaen
Sensitivity 70 67
Specificity 98 98
+ve Predictive Value 98 98
-ve Predictive Value 70 68
Post Test Likelihood

If Test -ve 30 32
Accuracy 82 80

2. 19 OF ivsetides lunsitedanBauiieuntidnnsgiu (A7 5)

HANINARBIATIINIMERETE  Alanainsaiuniinends Saowl 90 Wadious A
e 73 wWadieus TAnagneiag 83 wasiaus

wanimeaasfiuouuiudanuly 85 wafoud fmwiumz 78 wodaud feugndes
82 wasiaus

P d ave aa v w a ' a d o o o ¢
A1INN 6 ﬂ'l'n\ll.‘ﬂﬂﬂﬂ‘lﬂﬂﬂﬂﬂqiquaﬂﬂﬂﬁﬂ OF WeNBEMneN L&lﬂu’]‘llﬂ'ﬂﬂUﬁ')Uﬂa'N (?W’]ﬁdﬂim
UMINENAE) uazdmuniaia (rauuiu)

Diagnostic Values (%) Chulalongkorn Khon Kaen
Sensitivity 90 85
Specificity 73 78
+ve Predictive Value 83 85
-ve Predictive Value 83 78
Post Test Likelihood

If Test -ve 17 22
Accuracy 83 82
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3. ¥ oFuaz DaIP Usznoumdiiieds Wisuisunudtunmsgu (M137971 6)

HANINARBIATIINIVESNAE T ApasnIsiuminends Sl 91 wadlwusd  Haw
w72 wWadious SAnugnday 83 wadirus

wananaansfivauuriuiinnaly 87 wadlud  Fanwduwiz 78 wadiwud Tanwgnses
83 wadlrus

{ o v aa v o 4 o [
minie  Amnudeialdrain1sidady fe OF uax DCIP Watluldnudiunat (awnansel
WINeNae) uazdmninim (uauuiu)

Diagnostic Values (%) Chulalongkorn Khon Kaen
Sensitivity 91 87
Specificity 72 78
+ve Predictive Value 82 85
-ve Predictive Value 85 81
Post Test Likelihood

If Test -ve 15 19
Accuracy 83 83

4. 4 Blood indices, OF ag DCIP Ussnaunsifiadt wasnasauanadadeldiuituinsgiu
(397 7)

NANINARBIATIIN MDA ATY  Alawiaenssiuminends  Hanala 97 wadiaud fannw
iz 95 wWadleus FAnwgnday 96 wasdiaus

ranmaaasfivauwny wuth Sanala 87 wadieus Sanuianiwie 80 wWadaus Tanugnias
84 Wasiaus

4 A4 a v aa o v R N 4 o v o
AT 7 AmNEaialaraIn1sIiane e Blood indices,OF waz DCIP Watnluldnudiunans
(FRAINTAINNIINENGE) wazduinA (UaULA)

Diagnostic Values (%) Chulalongkorn Khon Kaen
Sensitivity 97 87
Specificity 95 80
+ve Predictive Value 97 86
-ve Predictive Value 96 81
Post Test Likelihood

If Test -ve 4 19
Accuracy 96 84
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5. 14 Mcv meetwi@ey Usznaumideds wazmadauana@aialaiuitiinsgiu
(317 8)

NANINARBINTIY WINETdaale Apmainaiamineds uasfvauudy Smnal 92 was
91 Wadlwus fAndnwaz 100 uar 89 Wadlrus dANgNABY 95 Uaz 90 WadiTus ANAIAY

: d a v aa v v a ' a a o Y
AMsun 8 AmnNadalsrainiiiaunig MCV Wievatinaiad Watnluldnudiunans
@UaINTAINMIAINENd) uazduinig (uauuniv)

Diagnostic Values (%) Chulalongkorn Khon Kaen
Sensitivity 92 91
Specificity 100 89
+ve Predictive Value 100 92
-ve Predictive Value 90 87
Post Test Likelihood

If Test -ve 10 13
Accuracy 95 90

aa o a a v aa a
6. 1¥Mcvuay DCIP Usznaunsidads uaznadaumnauaiolanudininsgiu (meh 9)
v a o A a a A )
HANINAABIATIY WIMEENaaY NpaInsaliminedy wazNvauunu §Anala 100 uaz 96
Wasigus frnudawiz 98 uax 88 Wadiaus HANagnsay 99 uar 93 wWadiaus muaey

4 d a 9 aa v w da o v o
A3 199 9 AmNTatialauaInisItadume MCV war DCIP waunlUlgnudiunans
@RaINTalINIINgNdl) warduninig (Eauuniv)

Diagnostic Values (%) Chulalongkorn Khon Kaen
Sensitivity 100 96
Specificity 98 88
+ve Predictive Value 98 92
-ve Predictive Value 100 94

Post Test Likelihood
If Test -ve 0 6
Accuracy 99 93
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