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Guideline for selecting left-over blood specimens for use as QC samples

for thalassemia screening using OF /DCIP
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Pattara Sanchaisuriya®

Abstract

Thalassemia, an inherited hemoglobin disorder, is one of the major public health problems that need
prevention and control. One of the control measures is carrier screening using a combination of OF and
DCIP tests. The limitation of the tests, however, is no quality control products available. In order to
develop a guideline for selecting left-over routine blood samples to serve as quality control samples, and
to assess probability of gaining positive and negative results as well as probability to detect targeted
thalassemia carriers, i.e. Ol-thalassemia 1, B-thalassemia and Hb E, the criteria for selecting left-over
blood samples based on the MCV and Hb values were established to serve as positive (group 1; MCV
< 75 fl and Hb > 10g/dl) and negative (group 2; MCV > 85 fl and Hb > 12 g/dl) control samples. All
blood samples (99 in group 1 and 32 in group 2) were screened for thalassemia using the KKU-OF and
KKU-DCIP-Clear tests. Cellulose acetate electrophoresis was performed to determine Hb-types. Alpha-
thalassemia genes were identified by the polymerase chain reaction (PCR)-based method. Hemoglobin
A, level was quantified in individuals with normal Hb-type using a microcolumn chromatography
technique. It was found that the positive results of OF screening in group 1 and group 2 was 80.8%
(95% CI = 71.8-88.0) and 18.7% (95% CI = 7.2-36.4), respectively; and, the negative results of OF
screening in group 1 and 2 was 19.2% (95% CI = 12.0-28.3) and 81.2% (95% CI = 63.6-92.8),
respectively. Meanwhile, the positive results of DCIP screening in group 1 and 2 were 78.8% (95% CI
= 69.4-86.4) and 3.1% (95% CI = 0.08-16.2), respectively; and the negative results of DCIP screening
in group 1 and 2 were 21.2% (95% CI = 13.6-30.6) and 96.9% (95% CI = 83.8-99.9), respectively.
Determination of Hb-types in group 1 revealed 26.3% (95% CI = 17.9-36.1) AA, 54.5% (95%CI =
44.2-64.6) EA and 17.2% (95% CI = 10.3-26.1) EE. In group 2, Hb-type of all samples was AA
(100%; 95% CI = 89.1-100). No B-thalassemia carrier was detected in both groups. PCR analysis of
Ol-thalassemia genes detected 5.2% (95% CI = 1.1-14.4) Ol-thalassemia 1 carrier in group 1 but no
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QL - thalassemia 1 was identified in group 2. The results of the study indicate that probability to detect

OLl-thalassemia 1 and B-thalassemia in the studied groups was relatively low. However, with the selecting

criteria used in this study, a chance of gaining positive and negative OF test results was high. Therefore,

the proposed criteria might be applicable for selecting left-over blood specimens to serve as positive and

negative quality control samples for thalassemia screening in routine practice.

Key words: Thalassemia screening, OF-test, DCIP precipitation test, quality control sample

o

Unin
v A a g A o ¢ a

518 Fiieidulsaidenanananssuiugiiia
nnmsnaeiugvesdulnaiy  ualding 519
=\ a I =) £ A A al
glulnadumeluiinideauaantiosasiseialnfly
va g A aa _Aa
dmiulsaiionnisn aaneadliniiauguus

v v X o oA A v A A AV v
uanAAUIUALTinvesdusa Tidlenlasuns
' ada A A Aa
aenaa Tunsainfianuguusanai ezt eFia
gaud luassavsomenasaaenlduin  uni
911137UUIIIOIAINILHUNDINIEA AR

A o/ v v Yo/ U A )
guvaes aunaziula deslasumsaeideniiu
Uszh s we tuifuilgmmiein s ab
nguesianss Uszmalulan™  “wsuludszing
Tnolsasd Fillosiiaquuseiifhmihmnevesns
amuauuazilesnu i 3 sia Ao lalulsi davh-
518 HiHy 1 (Homozygous Ol-thalassemia 1)
Talulsd danrs1a Hile  (Homozygous
[B-thalassemia) waziinsa Fife/dlulnadud
(B-thalassemia/Hb E)® &ansznsn 1513a0 vld
o ) Y v v A A
mvuafuulomeliimsaummnvesa ileith
wineme wsialundgiaiaassannine® lasede
MINg DUNNHBIHIAMT AD MIna auaNw

1< A . oqe

1Weveadalasauad (osmotic fragility test;
OF- test) WOAUNWIHE Ol-thalassemia 1 uag
[B-thalassemia® FaAumIne sumwvizdlulna-
Dud (Hb E) lnsmsnnaznousis 1350 loi (DCIP
precipitation test)® ilagiiumana ouns 2 wia
Tasinsudaidugathen 15agamheuazldiu

ptaunInansluszmalng Tasgather “13aquil
fonldiuly fe KKU-OF test uaz KKU-DCIP-
Clear test a8lsfigny gonhen 15agdana i
Tifishegamuauammwlinfuussyiast il
ileanndefiiavesmng euilvzdelfidenlval
lumsma ou Tasinmzedada OF-test faifu
Tsangnnaudasuiazdoddnmiden muaIUaN
Aamuiey Nnilaymeainan angIieainunga
fagiannummamssnideniiedridoniiols
Wludhedumuauaummmingenses 54a il
&6 OF-test uaz DCIP-test 1ndeehudonil
masnamslFnulsziniu Iasmuuainadiaig
\dendeghndeatiozhinlfiiludeguaiuau
AUMW WIUMINA 8y OF-test 11nA1 MCV <
75 fl uasiidh Hb > 10 g/dl Fufueimulaly
WIrie U-thalassemia 1 Hag B-thalassemia(6’7)
wldifhuseseauauiiihnnn (positive control;
PC) uagmuiuaa MCV > 85 fl uaziar Hb > 12
g/dl wisuliuiheseauauiiiiuay (negative
control; NC) Buifluihi ulahéedudeniign
dendruinaninimualiihagilom wushod
deaiifunmend Sielduthmne fe wme
(Ol-thalassemia 1, B-thalassemia uaz Hb E 11n
fouidiodla nafldhez wnsah1Flumsiden
FredridoaiielFlumsmuauaaninldosi
Mg o

220 717 1HNARANTUANTUALNUATNLNIG o TA 19 2UN 3 o NUIILU-TUINAN 2550



foadNasanazIsMsAnE
1. fedan
Husethadeadiil EDTA Wl 1sfuden
udefindesinminsin CBC vesweadfians
Tafigdnen Tsswemnasogf Aldshumsnsateya
malafigdnendesdiu Tasuaiu 2 agu e
INUNMIAALADNAIDEN AD
nquil 1: fedidoniifien MCV < 75 fl uag
en Hb > 10 g/dl 31U 99 T
Aguil 2: fregaidoniiien MCV > 85 l uag
e Hb > 12 g/dl 917U 32 1y
Tngfimssmnamnadegunnlom Mzama
wuwmesd Fiteiithuihmne (Ot-thalassemia 1
nag ﬁ-thalassemia) uaglom ﬁ%zm’ﬁ]WUﬂuﬂﬂa
lunduéedrndeaniiamdriiiaidoanaaiy
mnadifimnua Taverdedeyannnisdnuves
Sanchaisuriya K nagaaz”
TanmaAeilhummiiuseunnaaznsums
353NN NTBluNYEINMING doveuunuLEa)
(3% 1a3ams HE500349)
2. W/MSANI
2.1. $hegideannneiidaidenmaunasi
wgmillihmsanadansesnd Fifiediogmben
159310 KKU-OF uaz KKU-DCIP-Clear® wag
anvlanzvisinglulnabumeds cellulose acetate
electrophoresis®
2.2. fregniiizfiadlulnaduiy AA
Nnne wgmihlassiofina Hb A i35 KKU-
minicolumn chromatography® §hodaiizna Hb
A, finnntmdehiudesas 4 Samifum MCV <
80 fl ¥i3® MCH < 27 pg alimsifaseiniu
NI [3-thalassemia

2.3. fegdeannneazgmnlliniend
DU INDATINIANZYIINEY Ol-thalassemia 1 (SEA
deletion), Ol-thalassemia 2 (3.7 uag 4.2 kb deletion),
oueementseine yqe P @935 polymerase chain
reaction (PCR)"*
= L84
3. MAANHTIYa
1% aRBanssanne aIHaNINTIVAANTOL
P— A A A W v oA a A
shadlulnaly uazsiaveaduoanisnd Tilen
amauluudaznguiedaiuiosas uay 95 %
confidence interval (95% CI)

HANSANEN
1. HAMSATINNTOIHE Biily

nnmahinedudenilddaidenmuna
fifvuaia 2 ngu Thmansadansesnd @il
978 KKU-OF test nay KKU-DCIP-Clear Wi
Sovaz 80.8 (95% CI = 71.7-88.0) VOFI0EN
figadenmannailunguil 1 lnamsanadanes
#e OF Wluuin uazdesas 19.2 (95% CI = 12.0-

28.3) Tinauay luvaizinamInadansoade

).

OF-test lungufl 2 agliinalufiomafinsefuim fo
Tinaifluuiniesas 18.7 (95% CI = 7.2-36.4) uay
iWuavfesaz 81.3 (95% CI = 63.6-92.8) "
KaMIn319n309818 DCIP nuhilshediliina
msanaihannlunduil 1 uazndud 2 Aaihiesas
78.8 (95% CI = 69.4-86.4) uaz 3.1 (95% CI =
0.1-16.2) muamevu uaslvnaiduaviovay 21.2
(95% CI = 13.6-30.6) uag 96.9 (95% CI = 83.8-
99.9) MuSFY (31adt 1)

J Med Tech Phy Ther e Vol.19 No.3 « SEPTEMBER-DECEMBER 2007 221



MyNN 1 WaMINTINNTeInNa B1ledI8 OF-test naz DCIP-test Tudog1a1don ngui 1 (MCV < 75 fl
uaz Hb > 10 g/dl) uag aguin 2 (MCV > 75 fl uag Hb > 12 g/dl)

NENAIBEN NMaNIINIIANTA BATIMIATIANY (%) 95 % CI
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