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Implementation of quality control system for improvement of thalassemia

screening at Maung Saung hospital, Roiet province

Sakorn Wunthong"?, Goonnapa Fucharoen®*, Chaewchan Sakoopan®, Kanokwon Sanchaisuriya®,
Nattaya Sae-ung’, Supan Fucharoen®

Abstract

The prevention and control program of thalassemia and hemoglobinopathies has been carried out at
Maung Saung Hospital, Roiet province according to the policy of the Ministry of Public Health. Discrepancy
between the result of thalassemia screening and confirmatory test is commonly encountered. This study
aimed to implement the quality control system at the hospital for improvement of thalassemia and
hemoglobinopathies screening using a combined osmotic fragility test (KKU-OF) and
dichlorophenolindophenol test (KKU-DCIP-Clear). Study plan was designed and made into 3 phases. In
Phase I, a retrospective data in the year 2006 was collected and analyzed to identify to the screening
problems. There were 5.4 % false positive and 5.4 % false negative for DCIP test but the effectiveness
of OF test could not be determined as O - thalassemia 1 has not been examined. Phase II was an
implementation of quality control system for thalassemia screening. Staffs performing screening tests
were re-trained at the Centre for Research and Development of Medical Diagnostic Laboratories
(CMDL), Khon Kaen University. Standard operating procedures (SOP) for KKU-OF and KKU-DCIP-
Clear were then prepared. Phase III was set to evaluate the effectiveness of screening after implementation
of the system. Prospective screening was carried out at Maung Saung hospital on 130 subjects and the
remaining blood specimens were sent to the CMDL for further confirmatory tests. Among 130 subjects
examined,00 - thalassemia 1, [ - thalassemia and Hb E were identified in 3.9 %, 0.8% and 40.0 %,
respectively. The sensitivity, specificity, positive predictive and negative predictive values were found to
be 100 %, 95.5 %, 95.0 % and 100 %, respectively. This result indicates that thalassemia and
hemoglobinopathies screening at Maung Saung Hospital has been improved which should consequently

lead to a more effective prevention and control program.

Key wods : Thalassemia, Screening, Quality control system, OF/DCIP
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AIANUIN
NHIFIUNMIUHUANIY (SOP)
N1INeE aumwLﬂswewmuﬁmLﬁamumwﬁmwaamﬁmé’mqmﬁwm
"U5331 KKU-OF
(One tube osmotic fragility test by KKU-OF reagent Kit)

1. anuajaviang (Purpose)

15 dugiiemnasgulumsjifaumme e
Anuingveaiialieauasianasaifisddioye
hen 15931 KKU-OF mmmﬂgummﬂam
maﬂﬁ”lﬂ@mmw

2. Msl$anu (Application)

93LN9WANMI MINBNUNE Msudana uag
MImugNAMMNAETUTRTRMS MIna oy
mmtﬂiuwmmmaaﬂum%uﬂwaamﬂmmem
hen 1!5%3‘1] KKU-OF

3 190 1591999(References)
1. naum J193ay, nunissar u ulse 381 M3
e ouaNuNzYeialdeauAiavana
iRerdegathe dagl KKU-OF. Tu naum
Winsy, aumssar u wlse 501 (Wssansans).
MINA DUN N ATANTIABIAVANINREA
UnfAvesilialdeauas. veuuAu: A1AIH
qanssaiar aiadlin anzmalanmsuwng
NMINFEVOUUAY: 2546:18-20.
2. naum Wwsay. MINTNAANTN. Tu paum
Wiasey. mimq%mmmﬂgmmimaﬂmu%aﬂ
518 Siilonazdlulnaduinlndfinudesly
Uszmalng. veuuau: guditeuaziannms
A32971RN NN UANIININNITUNNE
ANZINATANTUNNINININY 1T IV UNAY:
2549: 41-45.
3. Fucharoen G, Sanchaisuriya S,Sae-ung N,
Dangwibul S, Fucharoen S. A simplified
screening strategy for thalassemia and
haemoglobin E in rural communities of
Southeast Asia. Bull World Health Organ
2004; 82: 364-72.
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4. Sanchaisuriya K, Fucharoen S, Fucharoen
G, et al. A reliable screening protocol for
thalassemia and hemoglobinopathies in
pregnancy : an alternative approach to
electronic blood cell counting. Am J Clin

Pathol 2005; 123: 113-8.

4. drunazmys (Terminology and

abbreviation)
OF = Osmotic fragility
EDTA =  Ethylenediamine tetraacetate
ul = Microlitre

5. vianm3 (Principle)

LﬁmﬁaﬂLmqﬂﬂﬁxﬁaaé"luﬁuﬂﬁammL%'u%'u
Sevaz 0.85 939 AUnAIAE uAdann iy
suaqmmaaaq Yhazunsish waammaamm m"lw
IsadUINIY fﬂummmmmuﬂmmmaas”ﬂwm
ifiaideauaczuan  msnifiadeanacuandie
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osmotic fragility) “tluE)EJﬂ‘U’c)Gl‘ﬂ MYOINUN I
IadRoANNITNTUYDS ﬁmsﬂuvﬁaam "lvg) Ao
STulnadu iaidenuasiiiendasn il LA target
cell uag hypochromlc cell 3zUANIN UG spherocyte
uand1e ¥ae1 KKU-OF 1%waﬂﬂ1iu lagld
Fauasn muazesdilszneuvenneves Kattamis
C uwazaniz® mhliifiaideaunwesmunduanld
YA umumaammwammama Figuaznvie
8 Biile ‘vm target cell Lag hypochromic cell 3¢
galiuan 39 wnsahnlglumsasiansessa &
diold edalsimuanzsuihliifiaideaunsd
davae hypochromia 15U lafinaennmsnaman
vsouh target cell wululsadu A nansalvinauin
aoula
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a : Kattamis C, Efremov G, Pootrakul S.
Effectiveness of one tube osmotic fragility screening
in detecting [3-thalassemia trait. ] Med Genet 1981;
18: 266-70.

6. 19N 139NV (Associate document)
6.1 @:ﬁamﬂ% Automatic pipette
6.2giomsiiy math T nazmahas ™3 1939

7. anudaoany (Safety)
7.1 awgadesn uazl annuvaziaan
wazguiAmuvdn Universal Precautions

8. 1A5034® 1A399l% (Instrument)
8.1 ginsal
8.1.1 Automatic pipette UU1a 20 wl WiON
pipette tip
8.1.2 laulw
8.1.3 WWARUNM
8.2 1hen
8.2.1 KKU-OF reagent kit (PCL Holding
co., Itd. Bangkok, Thailand)

9. 151195511 (Standard)
10. 35aHums (Procedures)

10.1 ﬁmaaﬂmam‘ﬁmi%ﬁwm KKU-OF-test
Y3395 2 ml aaﬂmmmmmwm

102 u whAendild 1sAudeauds EDTAW
iU udlE Automatic pipette Qatdion g
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waeaAna U (fau aaluamn vesmanwIAN 1)

11.m1551891uKHa/n1sudama (Report/
Interpretation)
MSYNUNE
. <4 Y A o
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ANt (1 asnEinideauasniuNAnI3osas 90
UANYINA)
., 1 I~ Y A o
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na ou Ml | YD wsaumamuuﬂﬂ%umﬂ
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A A s A A .
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#13lv 2, Hb Constant-Spring, Hb Pakse’
o, . I o ) =\ v A A
Positive : 913104 9av uazvsolm-5a iy
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v A A =) I ngj a o/ o A A
Ma e dlem Wulanasia savh-s1a Hile 1
(7 v A A T =\ v A A A
gazoav-51a FNY 2 IUL-518 BNYAN
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12 M3auANAaINW (Quality Control)
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Beaudeiviielil mnzdlild “a 10 InzIReN
1dties EDTA azmwiamamlhunisonian
sadiiadenuns ldwadifiaideauauiie
(crenated RBC) agmiAnnauindasniuns
na ould udmnzidenlannisemsn Niden
Ay 1siudenudaldlid 1deauna uaviAans
W96 (partial clot) lifiaideauasg ugn
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12.2.2 dhedrideniildng suaisiilu
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12.2.4 Tunefidamn (@ hematocrit <

25 %) wAUNAIA IHNFAN AFSeumeuay

;6’ Qvl ) Q' =) I~ 1 ) 4
nduviserinaeaiy savihlumma ou visols

LﬁﬂLﬁamtmé’ﬂuﬁmmumﬂ%tﬁaﬂmu

12.3 Automatic pipette NFlunsng sudoa
I@sums euieulSnasediamang u uag pipette
tip M¥des zorauazuia in dnudulyldaasls
vodlvsinaon

12.4 @I3MMIMA dUAIGAUFIBENIEDA
mmuﬂmmwmaiuwmﬂgmmamnmamqLa'em
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12.4.1 degnmuguraay 15iegiden
fifih MCV > 85 fL, MCH > 28 pg uaz Hb;
My > 13 g/dL, g > 12 g/dL

12.4.2 dhednmuquuanin 14iedn
Laaﬂmum MCV <75 fL, MCH<25 pg iag Hb;
$e > 11 g/dL, vl > 10 g/dL

nufmedhudensdnaz 1-2 e Bludidu 4
LA LEY Lwa"’lsiflmuﬂavlﬂummﬁ’lwmuwmu
Wisesq Maiisheduidentlfuazifiudeaiiuden
NN ng)

13.mstuindoyaunazion 151§
(Records and documentation)

Junnnamsnsang aulu Work sheet

14.51902199a9u¢ (Supplementary notes)
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MANUINN 2

Fig. 1. Proposed screening strategy for carriers of o ~thalassaemia and Hb E using both the modified one-tube osmatic
fragility test (OF) and the modified dichlorophenolindophenol precipitation test (DCIP) for preliminary screening

§ Combined modifed OF-DCI sreenng [

7 {4{-)(+f+) |

No dlinically significant Hb typing
haemoglobinopathy ElecrophoresishPLLPLC
s s x 1
AA AA EA EA EE
HbA,<4% HbA, >4% Hb £ 25-35% Hb € <25% Hb € 2 80%

Probable I}ﬂta!assaenﬁa Hb E trait Probable Hb E trait  Homozygous Hb E

(1-thalassaemia trait with c-thalassaemia  wath or without
frait with or without (-thalassaemia
athalassaemia /
| Thalassaemia diseases
FCR ?;ahfsis | -thalassaemias: A A Bart's H/ CSAA Bars H
W thalassaemia / [thalassaemias: A £ A,fA, EFA
+ = Do s egae (o thalassaemias: EA Bars €S EABarts
i = O et negath,DCP pos
e e Others: EF Bt/ CSEFBats
+1- = OF test posithe , DCIP negative
++ = Both tests positive

#1311 : Fucharoen G, et al. Bull World Health Organ 2004; 82: 364-72
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mmﬁmmsﬂgumm (SoP)
msmaf\)ﬂmnsmﬂmiﬂauuamﬂmmm 'll,'iﬁ)'iﬂ KKU-DCIP-Clear
(Hemoglobin E screening by KKU-DCIP-Clear Reagent Kkit)

1. ANNarNy (Purpose)
1615uJuﬂuammmuiumaﬂgummmman

mmaTuTﬂauuamﬂmmm 15931 KKU-DCIP-

Clear mmaqﬂgmmﬂawmmﬂmﬂqmmw

2. msl$anu (Application)
23U1YTUNDUMTNTIINTTININATUD ale
gathen 15931 KKU-DCIP-Clear

3. 190 15901999 (References)
1. wisee W9sey, AUMIIIRN n wlsy 3 300,
nau ‘vmim nazoigen N84, mmm
1msﬂLwamsmnmmaT:uTﬂauuaasnma
1azING. “ndlnsmalizavg ravil 18004
AsunINd “unellyan nsgnsnwnalsd.
2. naum Yiwsey, numssal 1 ulse 3e1. M3
m:ﬁmsmaTuTﬂauuamaﬁmmm 15031
KKU-DCIP-Clear.Ju faum ¥iw3ay, nunissal
u wlee 3 38 (UF5ANTANI).MINA DUNWWBY
ﬂ;]mmﬁmmﬂummwﬂﬂﬂmmmﬂLaamm
YOUUAY: MAIBanssala asadiin A
malamsunwng unMinenasvounny: 2546:
25-29.
3. naum 193y, MIATIINTON. slu naum
Wiasey. miGﬁ’JiWINTTEN‘JJQ]JGImiLWmei’Juﬁ]
Fomd FiilouazdlulnaduiinUndninuloes
Tutsginalne. veunnu: guédisounas
WaMINTINITIREIMI U AN IMaNS
UWNE UM- INNduueULAY: 2549: 46-48.
4. Fucharoen G, Sanchaisuriya S, Sae-ung N,
Dangwibul S, Fucharoen S. A simplified
screening strategy for thalassemia and
haemoglobin E in rural communities of
Southeast Asia. Bull World Health Organ

2004; 82: 364-72.

5. Sanchaisuriya K, Fucharoen S, Fucharoen
G, et al. A reliable screening protocol for
thalassemia and hemoglobinopathies in
pregnancy : an alternative approach to
electronic blood cell counting. Am J Clin

Pathol 2005; 123: 113-8.

4. drunazmes (Terminology and

abbreviation)
DCIP = Dichlorophenol indophenol
EDTA = Ethylenediamine tetraacetate
ul = Microlitre

v 3 .

5. #iann3 (Principle)

=S a a g a A A Qd' a

glulnatuddludlulnaduiinafinifannnsa

e A - o4
agiilumunian 26 ved 1edalnadui)dsuain
asangndn (Glu) lihiluladu (Lys) (HbE :

o B ) shliiilase eveaqa uld o p i
BIIUTINAZAY ﬂﬂ@@ﬂ‘ﬁlﬂ‘ﬂ‘mﬂu miﬂauu 19
mmmwmawvlamaa 5% (-SH) Tdheuazisan
aTuTﬂauuauua”aﬂaaﬂeﬁvlﬂemavlﬂﬁmmﬂmﬂauslu
130TV msvlaw maﬁaﬂﬂ;}mmuaumwm
Tofi uAueenlludr nsasmHalaarealan

6. 19n 15N1N81999 (Associate document)
6.1 ﬂ'ﬁamﬂ%m'%m water bath
6.2 ﬂu’e)mﬂ% Automatic pipette
6.2 gilemaiiy mah v nazmyhag 3
9401399

7. anudlasany (Safety)
7.1 NQaeeN wazl enMivaUjiaanm
uazUiieuridn Universal Precautions
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8. 158930 1A59491% (Instrument)
8.1 gunsnl
8.1.1 Automatic pipette Y110 20 wl Lag
WNA1000 ul Wi pipette tip
8.1.2 viaaaum 3'6']ﬂll,ﬁ$6]. YA 12 x 75
NN 13913x100 .
8.1.3 S1thmuaugamgd 37 saeisaify
8.1.4 Pipette 2 ml
8.1.5 lawlw
8.1.6 WMIVIIM
8.2 1hen
8.2.1 KKU-DCIP-Clear reagent kit (PCL
Holding co., Itd. Bangkok, Thailand)

9. 151195511 (Standard)

10. 35a115ums (Procedures)

10.1 iinthen KKU-DCIP-Clear reagent
Y595 2 ml asluraeaudlvsovasanar @n

vonauaz]l A 12 x 75 uN. 1139 13 x 100 N

102 W wiAenild 13Audenuda EDTAT
191U udal% Automatic pipette @maaﬂmamm
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waidy w15 Wil Weasunanhesnndalii
Qamireanui

10.5 1fin Clearing solution a9l 20 ul W
WshAuuazdaiald 2-3 wil

10.6 81K 1ag “UAAANNYUVEI 15azAY
Tag "sagiuu alw
11. msagnuna/msuilana (Report /

Interpretation)
MINBNUKA
Negative (Haay) : 15azame]
Positive (WaLIn) : ﬁa“ms"uu
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