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ABSTRACT

Project title  Situation and efficiency improvement of thalassemia screening in

northeastern Thailand
Investigators Kanokwan Sanchaisuriya, Pattara Sanchaisuriya, Supan Fucharoen,

Goonnapa Fucharoen, Nattaya Sae-ung

Time frame 3 March 2008 - 2 March 2010

Objective: To examine the operation and accuracy of thalassaemia screening performed at

community hospitals in northeastern Thailand.

Methods: Blood samples derived from pregnant women attending antenatal care (ANC) at
11 community hospitals of northeast Thailand together with screening results were sent to
the reference center for further determinations of thalassemia and hemoglobinopathies using

standard methods. Sensitivity and specificity as well as false positive and false negative
rates were calculated to assess the effectiveness thalassemia screening for detection of o’-

thalassemia, B—thalassemia and hemoglobin E carriers.

Results: The sensitivity and specificity of 8 out of 11 hospitals had acceptable performance
with sensitivity ranged from 91.7-98.1% and specificity ranged from 69.8-91.7%.
Three hospitals performed OF/DCIP poorly with the sensitivity ranged from 39.1 to
82.0%. After convening the training program, the 3 hospitals substantially improved their

performance with sensitivity higher than 90%.

Conclusion: Although screening results for thalassaemia in majority of community hospitals
are well acceptable. However, due to a high false negative rate in some hospitals further
improvement would be of great benefit. Proficiency testing and regular training programs

are needed to monitor regularly the screening performance.

Key words: Thalassaemia screening, OF-test, DCIP-test
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fl Femtolitre

FN False negative

FP False positive

Hb Hemoglobin

Hb CS Hemoglobin Constant Spring
Hb Ps Hemoglobin Pakse’

ID Iron deficiency

IDA Iron deficiency anemia

kb Kilobase

MCH Mean corpuscular hemoglobin
MCV Mean corpuscular volume
ml Millilitre

NE Northeastern

ng Nanogram

OF Osmotic fragility

PCR Polymerase chain reaction
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SEA Southeast Asian
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—  duiimansusanideuviianaud 3 Tawena ldud sw.duasind a.435ud sw.nifles
2.ATALNY, TW.YYNIN WWINQUaNFsIH
PMsnUnNiayaTNLUUFB UMK FuMsalfUTRnusadlsminunaguuiiin

sulasims 11 wie wuh insldunmemsasndansasiuandsiu 4 Uy fa lEmanadeu
OF $7u/u DCIP (OF/DCIP) $110% 8 Wi, 1% MCV 13U DCIP (MCV/DCIP) sy 1 uvia 19ma
OF uaz MCV $3ufiu DCIP 1 u uazliismsnsadansasaasiunay fa as1atuil 1 ée OF win
ueudaanadadis DCIP 1w 1 us dulwaflFszuunyudsuyaanslumahau (i 1)

1.2 ansimsasanunnearastiauazdlalnatuiinund lununaanziuaanidaaniia
NNMNUNNNINMBENEDAGINTUUIMIaIRansasdaddglulsawenagamy 11
W INIINUMBENNNIEY 1,460 T8 wiallumaiudiaannudeninssd 1,299 MatN wazan

il 166 dedn MegndaannNelasumsinzidlulnaiy uazas33teeWIU OL-thalassemia
1 (SEA & THAI deletion) WUWIWE Ol-thalassemia 1, [B-thalassemia uaz Hb E lumwsin dedludos
8¢ 6.03, 1.0 Uaz 48.9 MUMAU (MTNN 2)

dasnnidedinasusudszaina Tumsdnnaseiifelansiaeehdu  Ol-thalassemia 2
(3.7 & 4.2 kb deletion) wazdu Hb CS waz Hb Pakse’ @wizlumiaeaidanannlsawenunanainnse

udatwanadin lilaagnanysaluaziidoyannlafioinnesuin  lagldasadenziiu - o-
thalassemia 2 (3.7 & 4.2 kb deletion) SIWIUNIEU 660 518 WaLATINIATILHIY Hb CS waz Hb

Pakse’ 1UIU 715 518 HAMIATIVIATILH WUNIHE Ol-thal 2, Hb CS wae Hb Pakse’ TUMNWIIN A
Wufewaz 22.3, 11.5 uaz 0.98 MuMAU (NN 2) BaIMIATANUDUUNMNNUTLEalugUD
1

1.3 2aAIMINTNANUKAUIN anuaaulsay wazaniuauINUaanyainIsnIIIAnRNIaNaIaad
Wi

namMsUsziiuannuaauUasy warHaUINUaaNaININTIAAANTBNSIAFTLNEABMSATIAN
winzaatilathvanena 3 #ia #a Wz OL-thalassemia 1, P-thalassemia waz Hb E Siuunena
Tsanenuna wuansImaauUaausoeas 1.9-60.9 wazwauInUaaniaeay 5.8-21.1 laglsawenua 4
W HaNIRIRANTBIUTLAUR (BnTINaauUaaNtiaenIniaea: 5) Tsanena 2 wile Jnans
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A57900n5R9lusEAUNBlY (B Naaulasntiaenniaeas 10) waz Lsawenwa 3 wie hishums

Uszdiy (@anwaaudasnannaniaga: 10) WadndanHaaulasnuarkauInUaaudiunaums

nogoulogUszifiunanansesdns OF w3 MCV @amIaumwIve Ol-thalassemia 1 waz -
thalassemia WazUseliUNMSAANNIBIA2E DCIP amMsAUMNIne Hb E WU ankaaulanuzad OF test
Soaaz 0-66.7 wazkaulnUaansaaas 15.2-43.0 d3U DCIP test Joanuaaulasniotay 2.4-78.1
wazraunUaawiasa: 0-8.9 wazesiiulgi Tsawennafiiuanmsasradansashunaminsensule
fisanmsasanuramsaafansasifivnialfsasmsnasausindy  (OF/DCIP) Uszanadas
8% 40-50 WALEATINMIATIANUKE OF fifluuinuszanadenas 30-40 dausasm1MsasIany DCIP #i
Juwnn wuuaneesusauddasas 27 Sedasas 47 drulsanentnafifinamsasianansaslaishuinam
NWUBATINAMSATINURAINABUINN Taaamzaghedalsanentnadi 10 waz 11 (5199 3) wand
Tduh SasmsananuravInhazssnsaianlFfudiialssansmmmsaiadanseata
asnla

1.4 wamaarziaaunsaidamuaznsaniiunsudly

mﬂmsmmLﬁ'ﬂuﬁuﬁtﬁaﬁmswﬁﬂﬂgm%mﬁuujﬂﬁﬁ'ﬁmﬂukqwmmaqwu 3 wieitlviua
msnsranansaslamunmel wuh Tsawenwa 1w ﬁﬂigmqmwgﬁwmthﬁywmuquqquﬁ
Tuyaedian 2 wiv liwudymeansn LLazwuiwﬂmumwamsmwﬁﬁﬂwamdauwﬁqﬁuﬁmmqmmﬂ
futianues  Sessdivenudenudlaguidanusadsanennaitlisunasimsussfiuiendu
manadau  lesliesutuudaumamsdszivamumwilymmansansassnasdifisnis  KKU-
OF/KKU-DCIP  wuh  gufudnuiensienuinladananmsnesavluszavd  udlumsihms
'vmaaulu'ﬁm’smuquQmmwmswﬂaau‘[ﬂﬂ“l%ﬁaathqmuQuﬁvﬂumnLLasauv‘hmsmaaummjﬁulﬂ
waznuhl#Emssumaiuandelunnisnasgu wozilpspumudayamaiihfumsausuis
Ufudmsmsanafansassasdiie  wuhgujidnubiwedhiumssusuannsu FatuuImMInms
wannuszansmwludady ?NLfﬂumiamu@ﬂﬁﬁ'@muﬂm‘[iqwmma‘quwuﬁqmmwiq wazUsziiuy
Uszansmmemaannmsausu

1.5 UszandaINmMINIINAANIBIIASTLNARAINIIWMUD

NnmsUszdivlsednsmwnaimsinausy leawSeumsudumensly anydumwe 805
wWaaulsan waznauInUasy n'auuazwé’qmﬂmmfﬂwﬁmmﬂaﬂsqwmmaﬁy’ammm WU maEnu
uaiisans mwindau TmﬂﬁmmhLﬁuzjﬁumné”mmaauﬂaauﬁamaq (m’swﬁ 4)
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MSNN 2 é’ﬂ&huuaxmmﬁwaﬁumé’a&ﬁaﬁmmwﬂuﬁmfjnLﬁamwm@'m%'uu%mimmﬁmm‘m

saadialulsanennaguau Mmanziusaniieuniie

Globin gene mutation

Number of carriers (%)

Gene frequency

Ol-globin gene mutation

O -thalassemia (N = 1,460)
SEA deletion
THALI deletion

Q! -thalassemia
Deletion (N = 660)
3.7 kb deletion
4.2 kb deletion
Non-deletion (N = 715)

aConsIam Spring

Pakse

(0

B—globin gene mutation (N = 1,460)
NT -28 (A-G)
CD 41/42 (-TTCT)
3.4 kb deletion
CD 17 (A-T)
IVSI#1 (G-T)
Uncharacterized

Hb E (N = 1,460)

88 (6.03)

87 (5.95)
1 (0.07)

147 (22.3)
131 (19.8)
16 (2.4)
89 (12.4)
82 (11.5)

7 (0.98)

15 (1.0)

6
3
2
1
1
2
7

14 (48.9)

0.0298
0.0003

0.0992
0.0121

0.0573
0.0049
0.0051

0.0021
0.001
0.0007
0.0003
0.0003
0.0007
0.2445
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317 4 ANk annHIw: SannaaulaanuazsnNNaUINUaaNYaslsaneUaYNTY 3 WA fauuay

NaIMIDUIHN

Performance Hospital 9 Hospital 10 Hospital 11
Before After Before After Before After

Sensitivity (%) 82.0 100.0 48.5 100.0 39.1 93.3

Specificity (%) 86.0 76.9 90.6 79.1 94.2 85.7

FN (%) 18.0 0.0 60.9 0.0 51.5 6.7

FP (%) 14.0 23.1 5.8 20.9 9.4 14.3
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1.6 MIWANTZUUMUANAMMINUAZNITNATAUANNEINNAYNITNTIIAAN IS BT

ynmsdanssruumuauammwmeluiasfiamslsmemadnmenag 1. yE3udlusswig
Wau wNTIAN B9 (hau NQuEY 2552 Imadné’aaziwmuqumamﬂLLazauﬁﬁ'ﬂLﬁaﬂmﬂﬁaaﬂNLﬁaﬂﬁmﬁa
Pnnulszhiu Wil jianuhmsnaseumugiudatidinadansesmussuuing 1ddageauau
M@y 100 M8 uiaudpdumuanNaLIn 66 Y WAZAIDENAIVANKAAY 34 18 KANMINTIIAANTDN
@8 OF test Waz DCIP-test sluﬁ'aathmuquﬁy'qammju Toggaadandiag (P1) LLﬁz@'ﬂﬁﬁamuﬂszﬁwﬁyﬁ
d89Au (P2 uas P3) uunmuwamsasaiudy uaaslilumsed 5

namsUsziukanInedausznINgUTRNusEd 2 au Tesdsslivduunmumsnagay wuh
HaMsNAFaY OF Fsnnudataifisunalinsety 53 3 518 sz wamsnasau DCIP Adaiaiaunalsl
A5MUTIN 2 18 (MTNT 6) islsuiiuanndanadasanamsnagay OF uaz DCIP ¢aae Kappa WUt
AU 0.93 waz 0.96 MUAIAU

]
ol

Walsziivenudnnamsnedaveaigujidnulszs 2 au leglfinawindvue wuh wams
aRRaNTBIIIRadlBraUfTANuUssIMsaRsaY Bnunamininue (199 7)
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MmN 5 HanseaRansassaadiieludegmuanrauInuazay lasgaadaniiagnuasU ue

Nulsed huunauriiadlulnatiutaznamsIdaesiaddiiie

IUIUMIBENNHTIANY

na *U HanINIRSIaFTLNY* F/DCIP
i ¥ wn u OF/DC s P1  lag P2  lag P3
#lalnatu
1 AA Ol-thal 1 trait (N=4) +/- 3 3 3
+/+ 1 1 1
[3 ~thal trait (N=1) +/+ 1 1 1
Non Ol-thal 1 and [3-thal -/+ 3 2 3
(N =6) +/- 1 1 1
+/+ 2 3 2
EA Hb E trait without OL-thal 1 -/+ 28 29 28
(N=38) +/+ 10 9 10
Hb E trait with Ol-thal 1 +/= 2 0 2
(N=5) +/+ 3 5 3
-/+ 0 0 1
CSEA** Hb E trait with Hb CS (N=1) +/- 1 1 1
EE Homozygous Hb E without +/+ 10 10 10

Ol-thal 1 (N = 10)

CSALA Hb CS carrier +/+ 1 1 1
2 AA Non-0OL-thal 1 and [3-thal -/~ 34 34 34
(N = 34)

* 3TRFMNHANTATIVIA LT ININATY UaLHANITATINIY Ol-thal 1, ** %Hb E = 19.7



M3 6 ANNFDAAGBNUDIHANITNATDU OF test Uaz DCIP-test loaUfuidnudszd 2 au

Screening by P3 Screening by P2 Total
Positive Negative

OF-test
Positive 33 1 34
Negative 2 64 66
Total 35 65 100

DCIP-test
Positive 59 0 59
Negative 2 39 41
Total 61 39 100

K = 0.93 for OF-test and 0.96 for DCIP-test
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. ) WANIINTIAAANTDI

WANIINIIA N slsziiiuy oo PL CP— Tog P3 W9
R Usziiiu
WINE Ol-thal 1 MWU false negative 289M3 FN=0 FN=0 FN =10% &y
uax Bthal nasau OF-test Tusafiiilu (1/10) (e P1

Wiz Ol-thal 1 waz [3°-thal uaz P2)
We Hb E Taiwu false negative YNNIT FN=56% FN=1.9% FN=56% W

nadau DCIP-test lusefidly  (3/54)° (1/54)" (3/54)°

Wiz Hb E uaziiu3unas Hb E

> 259% W38 INAWIne Ol-thal 1

EPLY
Non O -thal 1, WU false positive 28IN1301979 FP =15.0% FP =15.0% FP =15.0% U
B-thal, Hb E AANTBNAIE OF/DCIP Lo L (6/40) (6/40) (6/40)

Y 209*

a: 1 e fofiadlulnaduiy CSEA; %E=19.3 uardn 2 918 (U1 EA with Ol-thal 1

b: {1 570 Afziiedlulnadudlu CSEA; %E=19.3
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2. enldunamaans
2.1 ﬁiﬂﬁ"’«hﬂmimawwﬁmﬂﬁﬁam{lumsﬁ'umg‘it?im
nndayanadifinnuasadansasdsdifisnaddsmenmanssiy - Rdnfivnumnuunyfuan
AsEnTNmMvUe  wuh  lusswind  2549-2551 ﬁ‘l/ii]jﬂ(%ﬁﬂiiﬁi’]ﬂi%ﬁﬁlﬁ%ﬂmi@li’)ﬁ]ﬁﬂﬂim(;{’JEI
OF/DCIP Tusau 3 ¥ $1nuidu 739 58 wuranIanansasniaund (uallu +/- vide —/+ vide +/+)
$u 387 918 dadiufese: 52.4 Tusnnuilsansedemuanild 260 1o dadludenas 67.2 weands
fanssAniinadansasiinUnd uazwuradansasiiaUndluaiisiny 166 9o ﬁmﬂwjammémmnmams
AAANTBY 98P 63.8 waq@:amaﬁ"’wm NnnmsUsaivemudssdisnaanainnsislalnadud
lasunngudinenamansmsunng 2.2auuny wwjlﬁ'mﬁqéu 43 ¢ Aaluionaz 25.9 ﬂaq@:ammﬁmmn

MInTIaaansad laelugiiesda homozygous Ol-thalassemia 1 MU 37 @ uasidends [3-thalassemia /

' a

Hb E 91U 5 @ Uaztdeaand homozygous Ol-thalassemia 1 (e B—thalassemia / Hb E uu 1 G‘] 219

U

]
=)

Wudesazvasgdasnnmsanadenzidlulnadunhiu 86.1, 11.6 waz 2.3 awdau Tuduugdes

u

@8 homozygous Ol-thalassemia 1 ﬁ@:amaﬁmmsaajﬂmmLﬁmmﬂwamaﬁmswﬁ%u Ol-thalassemia 1
lansdu 22 ¢ washigninseasUladasmnnlifinannaienziiu Su 16 ¢ lagludnuiiansoagy

Hale WU@:L'E%EIWia homozygous OL-thalassemia 1 939 NUIU 2 Gj (gﬂ‘?‘ 2)

danfeuidisukamssuivnuhuunmatdsana TesnSauiiisudanmsanadeded
Tuamsanadansaaiiunin, sanmsdamuail, SanMsnnINUFIENNINMIATIAAANTDY WasdnT)
mMIaTANUGEINTINMIaTRELIL Wuh danmasananudieisiidansauiiuunidaduiladideeiu
aaea 3 1 waswuhdanmsiamuanil Sunliviiadu donn asa: 56.9 Tull 2549 Hufasas 76.1
lul 2550 wazdoaas 70.1 Tull 2551

nmanfiauisuinudidsnouamsasadansadluszuing 2549 f 2551 wuhiiunliu
anasan 78.0 udl 2549 1Tu 60.9 Tudl 2551 ludnnuilidevssdiuemudsmnuamsanaiens
Flulnatiu wugidesldfenas 34.4, 13.0 woy 26.8 Muday Walssfiuhudumamsnnaieneiau

]
(=}

Ol-thalassemia 1 WU@'L?iim'%\ﬂuu,siazﬂﬁia@Lammnmsmaﬁminzﬁﬁiu‘[ﬂaﬁu Aauiesas 18.2, 16.7

oz 20.0 MudFy wesiladinaiiudanmsanawugdidenidadausanimue wuh fEanmaesa

wuc&jtﬁmﬁq Aafludanas 4.9, 1.2 uaz 3.3 muaey was 3 1 wuldZosar 3.1 (5197 8)
nnuamsanaienzislulnatulasguiinenemanimsunnd 4. wouudy lugansaiifuams

Y & 2 o a P a v 4 a ot Y N
m'ﬁ’)ﬁ]ﬂ@ﬂsaQLﬂuUQﬂ "Zixiﬂﬁﬂ"l’i(il'i’.]f\)’.lLﬂiﬂzﬂﬁiuiﬂﬁ‘uumlﬂLﬂ’im’;Lﬂ‘iwwﬂuiﬂauuamiuuﬂ LLaTMIIA

4

ATILWIU Ol-thalassemia 1 68IB polymerase chain reaction (PCR) WUJUWUUKIMINTINIATIE
Flulnadulumiuszassenfiuandnniude 16 gUuuy  wasfidanmsasranwuiiwandiulyluudaza
(n3ni 9) waztiiulan sUuuud 1-5 Wugduuunlbiienudss da silvianssmaulaauniniizie

=

glulnaduilu EA; %Hb E > 25% uasBnauniialilinive P-thalassemia drugduuui 6-16 Wugduuu
A o ' =) I [ | a 4 1 ] o v .
nilenudssdamsiigniulsaondadifissiioguusild lasdnlnaededa homozygous OL-thalassemia

1 dhutiosideada B-thalassemia / Hb E wazlaiwugidesda homozygous [B-thalassemia L

nnmngialEnglumsanameiasljianmsieitafendatislugonsa  Tulasams
muauuazilasiulsasasdiiisvaslsmenansziiy  szwinthulszanar  2549-2551  laedaszi
alFnmutunaumsnsadansas aunssimugidssnnmanviensislulnatuuasiifue  sde
m34é’m‘nﬂ'wm‘nawnqﬁaaﬂﬁﬂ'ﬁmi“?';ﬂszmnmmsmqﬂﬁmuﬂ (6) WUM fianlFnanasy 187,500 UM
Toanaseatl e lFheUssann 62,500 1m (gﬂﬁ 2)
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M990 8 NamsﬁwLﬁumuﬁum@:L?imﬁiamsﬁqmﬁm‘[mmé’a%l,ﬁﬂwﬁﬂ‘guuia Tsawenuawseiiv uun

mutaulseanm

e anamsiiinanmy Yeutszana Total
2549 2550 2551
1. ﬁwuauw@ﬁmssﬁsw‘lwﬂ /1 269 229 241 739
2. BATIMIATIANUNAMIATIAEANTDIN  53.5 49.3 53.9 52.4
L?‘Jumﬂluwajqﬁy'mssﬁ (%) (144/269) (113/229) (130/241) (387/739)
3. 0IMIOaMNE (%) 56.9 76.1 70.1 67.2
(82/144) (86/113) (92/130) (260/387)
4. é’mwmsmmwu@L?immﬂmsmmﬁ@ 78.0 53.5 60.9 63.8
N384 (%)" (64/82) (46/86) (56/92) (166/260)
5. ﬁmswmsmnwu@Lémmnmamm 34.4 13.0 26.8 25.9
Jaevidlalnady (%) (22/64) (6/46) (15/56) (43/166)
6. 5@151ﬂ1‘§(§15’37\]WU@:L§EN§]%\1 fgadug  18.2 16.7 20.0 18.6
@ennnmsUssiiugenansaie ey (4/22) (1/6) (3/15) (8/43)
Flulnadu (%)
7. ﬁ'mwmsmmwucfjL?%maf%wiaa‘hmuej 4.9 1.2 3.3 3.1
amaﬁy'wm (%) (4/82) (1/86) (3792) (8/260)

P o PR PN 7 ¢ P 4 o o
a. Lﬂu@au‘iﬂ'ﬂaﬁﬁi'ﬁ]ﬂuﬂuﬂﬂuﬂ?ﬂﬂ’]ﬂ']ﬂ@]iﬂ'ﬁLLW'ﬂEl Iﬂﬂa’]uﬂﬁaﬂiiiﬂﬂuiﬂﬂuWU\?NNamiQ'\]ﬂﬂﬂsaﬁ

(3 [l

¢ OF/DCIP aghalaaganiiansanigasaenadluuin (0

]
(=}

b: ALFENISINNM U RUTAEM ISP T LN TN TUINAUNENTIIIY OL-thalassemia 1

u

A

#ifina OF/DCIP (Uu -/+ ag)



3N 9 JuvuRamIaTeNzdalalnaduwaznamsdssiiuanideslugansanlvinansnsang

I <~
nsaatuuin Tsawenunanssiiu

Hb analysis

Risk

suuuy - — . o (@) Iewas
drN/n33EN /03380 assessment
1 EA; Hb E > 25% EA; Hb E > 25% No 44 26.5
2 EA; Hb E > 25% A,A; HDb A, < 4% No 64 38.6
3 EA; Hb E > 25% EE No 9 5.4
4 EA; Hb E > 25% EA; Hb E < 25% No 5 3.0
5 EA; Hb E > 25% A,ABart’sH No 1 0.6
6 ALA; Hb A, < 4% ALA; Hb A, < 4% Yes 19 11.4
7 ALA; Hb A, < 4% EE Yes 6 3.6
8 A,A; Hb A, < 4% A,A; Hb A, > 4% Yes 4 2.4
9 AA; Hb A, < 4% EA; Hb E < 25% Yes 2 1.2
10 EA; Hb E < 25% EE Yes 2 1.2
11 EE EE Yes 2 1.2
12 ALA; Hb A, < 4% A,ABart’sH Yes' 1 0.6
13 A,A; Hb A, > 4% EA; Hb E > 25% Yes® 4 2.4
14 EA; Hb E > 25% EF Yes 1 0.6
15 A,A; Hb A, > 4% EE Yes™* 1 0.6
16 EA; Hb E < 25% EA; Hb E < 25% Yes 1 0.6
Total - 64 100

a: Useliuanuamsasiadeeialulnaiu b: LHENAB homozygous OL-thalassemia 1

c: Liee B—thalassemia/Hb E disease
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OF/DCIP screening; Normal/non-clinically important
Pregnant women 739 978 Negative; 352 578 |—| thalassemia; No further
A ldine = 88,680 um (1) investigation required

A

muaiila; 260 518 Negative; 94 ¢

\ 4

Positive; 387 918

A4

OF/DCIP screening; 260 918
e = 31,200 v (2)

Positive; 166 918

v

Hb analysis; 166 (:]

Taildaides; 123 @

A ldine = 44,820 v (3)

(fil,ﬁilﬁ; 43 ﬂ GENGE) homozygous Ol-thal 1 = 38 @
v
\{dencie B-thal/Hb E = 6 ¢ 8461573 PCR for OL-thal 1 @eNtiey 19 98
M ldne = 22,800 v (4)

‘WUQjLﬁENGiE] homozygous Ol-thal 1 = 2 @:

samaldne (1)+(2)+(3)+(4) = 187,500 v (Wag 62,500 um/il)

UM 2 dumauuazanlinalumsenanaissljudmsiiadiadesasdilalugansades Tassmsauau

u

waztlasnulsasiaaaiiies Tsawenuianssiu seuiathudssana 2549-2551
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5. ummﬂashmhﬂe'im%"nam@iﬂﬁwdammﬁuﬁmﬁaﬁ'umc;iLﬁ'ﬂﬂuﬁuﬁﬁﬁmwgnwmﬁiaf[ﬂaﬁuﬁ
GN!
ndayanamsmiivnulsmenuansziy fnuh Uszanadesas 25 waqgiammﬁvmmnmamwﬁm
1509 Lﬂu@:ﬁﬁiamaﬁgmﬂmﬁm homozygous Hb E tifpsmnmsiiuaznsseniisiiadlulnatudu EA; %
Hb E > 25 % winaunsomunmeagsheduiunmsdagausamailaanannmsdeasndudu iasde
aamlddeld  nmsiengimnsznmasmaiidadeouas  MpdNEeainTuUIMInTINne

nsassnaadiiie Tulsanenuaguaumaasiusanideanila 7 uis INNEY 1,166 18 wuh lungud
Wuwive OL-thal 1 uaz B-thal i1 MCV gegail 76.7 fl waze MCH gugafl 25.8 pg (U7 3) Hediudu

T @ MCV # 80 fl uaz@n MCH 1 27 pg Wlutnaminuminzandmiuaansaawve Ol-thal 1 was [B-thal

agnalsiona Tunguwnmz Hb E Mifidiu oL-thal 1 uelh wud §id MCV gegail 72.0 fl uaz@) MCH gagadi
23.0 pg (3U7 4) Faldfnuadr MCV > 74 fl W38 @ MCH > 25 pg \unaminadudmsuanaananms
dansaBudy (3UN 5) wazihinawiasnannasaunugadeyadansailasumsnanansessIasdily 51

q U

v ' o vl (% < = 1A I & = P kA P
a WUN 1145\]']‘1!'314 18 @ﬂNNaﬂ(ﬂﬂ‘iaﬂLﬂuU’Jﬂ N 11 N NHY DCIP (Juuinmiagiiaznssen LNE]I“ZfLﬂmGVWl

° v v

Muue wuh Mansadegnbideseannnmsdvanaienzvdlalnatulddiuou 9/11 ¢ (Fowaz 81.8)

u

(3U7 6) ugealiitiiun MCV > 74 fl w38 @ MCH > 25 pg InAUNansIINaday DCIP Miuuin wae

Wudnmadanninlumsdagansswivz Hb E Alifidu o-thal 1 wils uazgniilomaduiieslalulans
glulnatudeanninmsdeanativgy Fehegaamldnemsdianatiududmdununnianugn Ho E galé
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Uil 3 @ MCV (A) ez MCH (B) Tudatadaaginlaldwive Ol-thal 1, B-thal uaz Hb E

LLazQ'ﬁLfJuwwz Ol-thal 1 U8 B—thal [group 1: non Ol-thal 1 & B—thal; N = 629, group 2:
Ol-thal 1 & [3-thal; N = 63 (OL-thal 1 = 51, B-thal = 12)]
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Uil 4 @ MCV (A) uaz MCH (B) ludadidaaginiduwive Ho E Nlifidu ot-thal 1 was

u

WIviz Hb E Nid3u Ol-thal 1 574 (group 1: Hb E trait without OL-thal 1; N = 450, group 2: Hb

E trait with Ol-thal 1; N = 24)
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Positive screened couple

Couple with positive DCIP

A 4

MCYV and/or MCH

If one of them;

MCYV > 74 fl and/or MCH > 25 pg

If both;
MCYV < 74 ]l and/or MCH < 25 pg

\4

Routine antenatal care

!

Hb/DNA analyses in the couple

~ [ Py a < ' A& e
31]“ S LLu'J'Vl’Nﬂ’]iﬂﬂ@auiﬂ‘ﬂﬂiaﬂ’]augﬂLﬂu homozygous Hb E 8anaInNIaNaIE U Uaa
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Screened couples; N = 51
Positive screened couples;

N = 18/51 (35.3%)

Couples with positive DCIP;
N=11/18 (61.1%)

!

MCYV and/or MCH Couples with MCV > 74 fl and/or
| MCH > 25 pg; N = 2/11 (18.2%)

Couples with MCV < 74 fl and/or i

MCH < 25 pg; N =9/11 (81.8%) Routine antenatal care

!

Hb/DNA analyses in the couple = 2/11

Uil 6 HamsnadauuINIMsAagansaniilanaiigniiu homozygous Hb E aanainmsas
aadududs Tugansaninduuimsanadanssamastidelulsawennagamuy S 51 @
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6. AMNANNNILUFININ NIVIAINHEN KAZNNILUBIATNINNTUIADIAWMEN

4.1 amzidananlumaddaniniuuininnanansasadatiis

nnmstsziiuamz@anas Taglitnasiasdmsausialan (Hb < 11 g/zdl dwmdundanaasss
Waz Hb < 13 g/dl dmdumems) wunmzdaanslundeninssd Seeas 27.7 (320/1,154) Tuwwe
Mooz 12.0 (19/158) WUNILNAGIAMAN (ferritin < 20 ng/ml) 1wajq€?qmsﬁ Seway 27.5
(138/502) WAZWUAMIZEDAINIINMINADIOWMEN (ferritin < 20 ng/ml & Hb < 11.0 g/dl) Sazay
11.6 (58/502) laglumamglinuamzmnemamaniay (Msni 10)  wszdloUszdiusanms
A IINUAMZE AT LUNMNRUR nunmzEeanuandeiuly suddese: 17.2 Ty Tsawenna

lanaana fefeeas 36.8 Tulsawentnawne (U 7)

4.2 nnzdasannansmamanlundenenssd

nmalssfiunmsidasrennmsmenamdn  ludemudeevdensassdnnlsmeunagumsy
6 uva TaglFseu feritin < 20 ng/ml $INAU Hb < 11 g/dl Hunasidadu wuh udssiuiiisas
mIaTInuIMndaeTnnmanenaumiouanduiull  Tesiuiiinuamsdeeannmsnesg
wingege fa Taawenaw Teswuldgededosas 50 vpmdsmnsssdiiamadanan luansd
Huiau q wuldasnhaiaiau (gﬂﬁ 8)

4.3 ANNFNNUTIENINNIUSIAFTLHEAUNNIZLADNINUASNITATIVAANTBISA ST UALHAYDI

m’a::tﬁammamnm'mmmqmﬁmmz‘%u Ol-thalassemia 2 H8N13INIIVAANIDIDIATTLHY
nnmienidayalasaannuenuduiusssninasdeean (lagldszau Ho Puinoel)
AUKEMIATINAANTBINIE MCV waz MCH lugniilumaatidieyiiosne g (5UN 9-10) iavsziiiv

o @ =1

ANNFNNUSTENINAUSIDFBHENUNMZLBDANNAEMTNTIANANTDIS D FTLAE suloni

winsmasdiisuniauniuiidadiueesiiazidsansasuinegs dauginduwive o-thal 2 Wy

U

winlifinznawanin duluaazhiinnzdeens  wazdmuihdnluajzasdniinnznamanaz

v
Y

v v P < Y ] [l Nt v oA v |
ag’luszﬂ:ﬂuumamaamw LLE‘\&‘\]%L%HIVI?’] mu’lmywaqNwmumaa‘ﬁmﬂ%um MCV uwag MCH 7

Y

g lifidus1asdiiis (non-thalassemia) ialfnaesl MCV < 80 fl uaz/v3a MCH < 27 pg
<) SY o A4 o a g v P ! aa o o1 g e = [
Wwnaridaduiedadandiagiiadinsaifiadeinlunme o-thal 1 uas/w3s [B-thal 3alal A
sziulahiiuavindasnldnnmvendadidsdnvanesiio  nndayalumsiii 11 Fwaasdadiu
vaemdadifisudazaiiofinulunguilinansnsaaansaeeneg MCV waz MCH [Wuwnnuazay asiiy

1o yilevassndadidenlinamsnsananssauduuinnnse @a O-thalassemia ¥iafifaY OL-globin

Aaun@annniy 2 Ju, P-thalassemia waz homozygous Hb E dauniiaduq Tinanisasiaaansaelans
wnuazau  iadwnzileuiisudadiunasmveaaadilisnion lunguilvikansasanansad
Wuuinuwazay (MIINIMsEe MCV/MCH waz OF-test) WU Wiss1aadiiianinanamsiia

o @ =~

HaUINUapNEBIMINTIRANTNIaFaleadeiitadan Aa Wiz Hb E laifidu Ol-thalassemia
U WaLWIviE Hb CS / Ps (M99 12-13)
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MIINN 10 BATIMINTIANUANZLIDAIN J’I']'J::‘ll"lﬂl,‘lf‘lgﬂ ﬂ"l'):iLaaﬂ?\TN?\TIﬂﬂWﬂI"lﬂLﬂ'gﬂ LtazﬁWé’ﬂ%Lﬁﬂiulﬁ

nsuudmsanadansassasiislulsmennaguny manziusanideamiie

Female (N = 1154) Male (N = 158)
Proportion 95% CI Proportion 95% CI
(%) (%)

Anemia’ 27.7 25.2 - 30.4 12.0 7.4 -18.1

Tron deficiency” 27.5 23.6 — 31.6 0 -

Iron deficiency anemia’ 11.6 8.9 — 14.7 0 -

a : Based on WHO criteria: Hb < 11.0 g/dl, N

b : Based on ferritin < 20 ng/ml, ferritin available in 502 women and 107 men
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31]‘7; 7 SANMINTRWUAMILFINN Ui (BK: 5w.59mu 2.mupeme, BD: EIRTATN
2.803901, SB: SW.ATYQYTDY 2.19UBIIAY, TP: IW.HIQWUN 2. UATWUN, TL: 0.3 9.188,

BT: sW.thuuviy 2. 88l, KW: Tsawennawne 2.mwdug, LM: sw.dnareand 2.455ud,

RS: sW.5#lAa 2.a38z10Y, BN: sW.ya3n 2.auanys1il)
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350 1
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B Anemia
BN IDA

o B Thalassemia*®

BK SB BT KW M RS

Uil 8 89MIATIINUAMIEAN AMzdarINNINMSIaMEN wazandaziile Tulsswenuagamy 6
Wi (BK: 5W.19MW 2.4u29@8, SB: SW.A3ynyi3es a.vueangq, BT: sw.inuuniy a.48q8,

KW: Tsaneninane a.mudug, LM: sw.almeand 2.u33ud, RS: sw.ailaa 2.65aunw)

“lalsINmne Ol-thalassemia 2
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% :ethal 1 and prihal
(inchuding 2 a-genes defect)
:or-thal 2
: eethal 2 with ID
:HbCS
O EAwWIhID
:EA
:EAwith ecthal 2
P : EAwith octhal 1
:EAwithCS
® .
(EE
O : nonthal

x & +

D D

¥ ethd 1 and gthal
(inchuding 2 cegenes defect)

+ _octha 2

€D : arthal 2wWith 1D

X :Hb(S

- EAwith ID

‘FA

: BAwith a-thal 2

> >

- P -FAwithcethal 1

:FAwilh (S
®:D

1EE
O : non-thal

3Un 9 eanuduiussenindundatiileiunisdanuazMInIRAN TSR MCV (A)
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i 11 ilavassrasdiisinulunguiilinamsnsiadansasdig MCV waz MCH fiilluwinuazau

Thalassemia genotype

MCYV screening

MCH screening

Positive Negative Positive Negative
n % n % n % n %
OL-thalassemia
Two or more Ol-gene defect 18 5.9 0 0 18 5.8 Y 0
Single Ol-gene defect
Heterozygous OL-thal 2 32 10.5 23 7.6 29 9.3 26 8.8
Heterozygous Hb CS/Ps 24 7.9 12 4.0 25 8.0 11 3.7
B -thalassemia d 2.3 0 0 7 0 0
Hb E
Heterozygous Hb E 105 34.4 34 11.2 116 37.1 23 7.8
Heterozygous Hb E with 2 or more 11 3.6 0 0 11 3.5 0 0
OL-gene defect
Heterozygous Hb E with single Ol-
gene defect
Heterozygous Hb E with Ol-thal 2 28 9.2 21 8.9 25 8.0 30 10.2
Heterozygous Hb E with Hb CS/Ps 12 3.9 11 3.6 15 4.8 8 2.7
Homozygous Hb E 36 11.8 0 0 36 11.5 0 0
Non-thalassemia 32 10.5 196 64.7 31 9.9 197 66.8
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AN 12 FAEIUYNWIVETINFTLRY AMZAALNEN u,a::mazl,ﬁammqmﬂmswmmé‘ﬂ’luﬂaq'uﬁmshqﬁ

THHan5095290an589678 MCV waz MCH 1uuinuazau

Condition MCYV screening MCH screening

Positive Negative P-value Positive Negative P-value

(N = 306) (N =303) (N = 314) (N = 295)

n % n % n % n %
Heterozygous OL— 32 10.5 23 7.6 0.216 29 9.2 26 8.8 0.856
thal 2
Heterozygous Hb 24 7.8 12 4.0 0.041 25 8.0 11 3.7 0.025
CS /Ps
Heterozygous Hb E 105 34.3 34 11.2 <0.001 116 36.9 23 7.8 < 0.001
Heterozygous Hb E 28 9.1 27 8.9 0.981 25 8.0 30 10.1 0.343
with Ol-thal 2
Heterozygous Hb E 12 3.9 10 3.3 0.681 15 4.8 8 2.7 0.177
with Hb CS /Ps
All ID§ 84 27.5 54 17.8 0.004 83 26.4 55 18.6 0.021
ID without thal 11 3.6 36 11.9 <0.001 11 3.5 36 12.2 <0.001
All IDA€ 40 13.1 19 6.3 0.004 43 13.7 16 5.4 < 0.001
IDA without thal 4 1.3 10 3.3 0.101 5 1.6 9 3.0 0.234

€
§All individuals with ferritin < 20 ng/ml, All individuals with ferritin < 20 ng/ml and Hb < 11 g/dl
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MITNN 13 dAEUIBNIIVEHIANE  ANSAVEN LLaxmazLﬁaﬂmqmﬂm‘smmmﬁniunejué’aasinﬁ

Tiansanansascns OF Wuuinuazau

Condition Positive (N =116) Negative (N = 192) P-value
n % n %

Heterozygous Ol-thal 2 8 6.9 25 13.0 0.070
Heterozygous Hb CS / Ps 5 4.3 17 8.9 0.103
Heterozygous Hb E 38 32.8 34 17.7 0.004
Heterozygous Hb E with Ol-thal 2 16 13.8 8 4.2 0.006
AllID 14 12.1 33 17.2 0.208
ID without thal 0 - 13 6.8 nd

All IDA€ 9 7.8 13 6.8 0.748
IDA without thal 0 - 3 1.6 nd

€
§rAll individuals with ferritin < 20 ng/ml, All individuals with ferritin < 20 ng/ml and Hb < 11 g/dl

nd: not determine due to samall sample size
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1. aaumsaimsaanansasaiasdiialunansivaanifisuniia
Usznalngldsifiumsasndansasndadiflontnemdds awelszane U wed. 2540 ndawni
gwssr WRsy uazAme (26) lﬁﬁwmqmﬁvﬁmehL%ﬂgﬂﬁm%’uﬁ'ﬂﬂimmé’a%l,ﬁﬂﬁﬁjmﬂmmmmms
muanuastlasiulifivssansmminngu Tosssazusn (fumsdaeusudalfiamsliduguisanuat
daduuazsaiiles  Tesmwsedniuuiimanziusanideunile NNHAM I TINANNGNABIYDINS
aanansaslulseswennaguy 11 wiv wihdwlvg (8/11 uwv) ﬁwam‘smmﬁ'ﬂniaqﬁagﬂumm‘ﬁﬁ
goniuld  edwlsionn  Saiilssmenunagueudndiuniiifinamsanadansasiiiowmadauineann
G waosvitiudesanudidulumswanndszanimumsanananseswaslsmenaguay oo
u,mm\‘lmiﬁwmﬂszﬁw%mw‘lmzﬂzg’ummsnﬁﬂé‘lﬁﬂamﬁﬂamuL%Qﬂﬁﬂ'ams Fnnuamsdnunld
waasliifiuildnad (i 4) aghelsiions mewannussansmmwadsdududeiuiu wazanansar
Iﬁﬂﬂﬁﬂﬁy’ﬁzwmuquqmmw viemanadauamainngitamiudemulssdnsmwliagluinosia
aaaana lumsinmassil 5@1%’[5@1»181111aﬁﬁmmw%aﬂumﬁmﬁv’ﬁzwmsmuquqmmwuazsxwmi
NAFDUAMITNNYMINTINAANTBY NeaaEuefiumslulsmena Imsflﬁqﬂmnsﬁlﬁmﬁ'mﬁm’%ﬁmaz
TNIZUUMBAULDY c?lv’\uwimsawé’u’mma@%’uﬁmau MIANNAIBENAIUAN MIMUTUMINAFBUMNIBEN
AUAN mummstssfiune  wamsdifiumsluedell  vannnifumstiunespumaliiinuas
Qﬂﬁﬂ'ﬁmuﬁtﬁm%’m wazUHUANUNTIUTEAUANNNINYMNINTINAANTBIYDINULDILE? (9t 5-7)
daneliAnUsslenidadinfuuimslagassillésumamansaifionugndas ihlugmamuauuesilasiu
Tsaldacheiivssansmnanndu
wadnUssmanilmasmadhinasnumssimasanadansasndadidisluedeil #a msnnuenugnuas
sliovpsdstisnnuanumeiuilumanziusanideunile il wihimwninenumsshnnasd

v
@y

N 1% Vo A a = a v oo
LNﬂﬂﬂuﬂWQN?ﬂluﬂi%Lﬂﬂl‘ﬂﬂ wWONNUURBMDNUNLHE E]ﬂ'VNﬂ'.]uKLViﬂJuL“lJuﬂ'ﬁi'\EN']u?fuﬂﬁ']aﬂ‘ﬁLNﬂIﬂﬂ

@

ndenanmsannzidlulnaduduvan i lvimedeyandanueesmnnuz O-thalassemia waeile

Ta8@nzae989 OL-thalassemia 2, Hb CS wae Hb Pakse’ 58N Ol-thalassemia 1 %4i@ THAI deletion 34
Wurdaninsnumsenanulszungluaulng (19, 27-28) wadslifdaysndumsssaluguny o
mtadesaadilismaillaagngnedas dasmsuanmsanaiensidewerhty Fliimsesnaluny

Us2aIU DARBNMIATIANIAY Ol—thal 1 BHA THAI deletion WU U Ol-thal 1 (THAI deletion) HANND
Tuaulnamesziusaniaanilamunn Tagwuanudresduwhiu 0.0003 (1/1,460 918) (MINN 2)
LALENNUNMBENNNUIUT AL Lfﬂué‘hathmn‘[’smmmaﬁuﬁumnq %ﬁQ’m%’uu%m’s&huwﬁqLﬂuﬂejuma

wug Wumstiuduhiusdiadiwuldiasluaulnemll udiilomanugenilugusuamszamsaivguuas

v
v v

daanulsalunanilapamindadusiiolons dIuU3u Ol-thalassemia dnrHaviNgalsiweinsdi5Iae9

q

]
aao wa

fhuszuuinou @ Hb Pakse’ Buihudlulnaiiufioundfifiquanidmiioudu Hb cs wosdadu o-
thalassemia 2 928 ﬁ‘[u‘[maﬁuﬁ(mJnﬁﬁﬁmﬁﬁ'ﬁmmmmwuﬂ%miﬂﬁlu@’ﬂm%nmﬂuﬂ A.f. 1994 (29)
wasnniuflifinenudnes aunsenddl a.6. 2003 L'%NﬁiwmmmsmmwﬂuﬂﬂmLLazﬁnﬁ'ummﬁLfﬂu
T5@ EABart’s uavlsa Hb H (24, 25, 30) udaslidiuihaznuluaulnessnunssanealndidaslalivas
msAnmastifunsnuusniinenuwansshsia Hb Pakse’ mnwmnvansiudilumanzSusanidaunile
‘?%qwuiwﬁmm*qmaézs;l%aﬂaz 0.98 (i 2) Fuiisuiudndunilifiazdasmiladalumsinasaitams
quasnmuazlimBnmmaiugnasuiigndes iesnnmafiufduiussasiuiifuiu o-thal 1 dewal¥
walsamdsdidiafioafiomsiijuusld (31-32) msdnwadel vennnidlumstuduenugnuazanu

wannumgzasiusaadiisnnuldgennud dahlinnuunedymusdsenaatiissiioguusainug
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unnienuldluudazinuin Taadiulah Tuiunmessiusanieamilanauuy ilamawulsa homozygous

Ol-thal 1 MANMRUTEYNSAIMIATIANY  OL-thal 1 (sUn 1) uuiimansTusanideuniio
mauziNf?umazwuisﬂﬁﬁé'a%Lﬁﬂ%ﬁﬂ§uLtialﬁﬁaﬂniwﬁ'uﬁgu 9 LLGiﬁI’rJﬂ"lﬁW‘U?jauiaﬁﬁgmﬂuLﬁﬂﬂ
homozygous Hb E ldge Famniimsmnuawnmehmiumsdansasdansamaiioananszuudeeald az
FrgaamlFemsasiaduduaslaanann

vananii Mndayaenugnadsdifisiihuihmnesesmsmuauuastasiy  duldhsenmsena

WUz [B-thalassemia luudaziiuimanziusanisamiialiuandrsnuannin Teewulauszanasasas

1-2 wagtszans (3Ui 1) waasliiuiTamanswulsa B-thalassemia/Hb E fAlaithgs daliidado
mwé’unuwmmi@hLﬁmmmsaaﬁﬂniaﬂuﬁuﬁmﬂmﬁuaaﬂLﬁmmﬂalé' Tumsinmadail 3elduszana
maamlFnamsasamaiaslfiamsdanadns da msdunudideasmssiiivnuaadansassnaad
e legdinnsidayadaunasadlsanenunaguaunssiy Fadiuleh 1uu,<§iaxﬂﬁ‘[amawugﬁﬁ'mﬂssmm 2
4 vIaUszinalesas 3 ﬂaq@:amaﬁmuﬂﬁLil'ﬁ'um‘smmﬁ'ﬂﬂim (M59f 8) waziiamunaaldely
msanamavesfliamsaunssianugides wuh dalEheusana 62,500 v/l dadiuiesa: 0.9
raeminwnenagithe 1 51e (gﬂﬁ 2) Fedaiiasann ﬂwaztﬂumsamuﬁﬁmﬁ Taaamzagabaluud
matasnumsiignilulsaziioguuse Fdsmanssnuduialanssauammiinzasdiheuasasauaiiilai
anansadseliuadudule
mnm'ﬁﬂsuﬁugﬂu:uuNam'im'nf\ﬁmswﬁ%‘[ﬂnaﬁuLLasm'ﬁﬂszLﬁummLﬁ'aqlu@auia uaasliiui
dnilvajifiugilidesdelsadhmingnulsn uazilamanwugaysaiilamaiignifiuifies homozygous Hb
E larauiag (m5udi 9) lumsinmads 'ﬁ’m‘hmﬁm'ﬂsﬁﬁagamﬂaﬁmﬁwmLﬁaﬁmumtmmqashq

HedmiumsaagansaainanesannsTuuMice Raansaaananluginiuwive Ho E (heterozygote

/homozygote) g Biifomsszislumsinsondasan Aa nagdaslaifidu CL-thal 1 9 NMTIATIR
faya wuh malda MCV > 74 1l wia MCH > 25 pg (32) $aufu DCIP 1hazaansofagaysaiilaides
aamsiignilulsemdatiliesioguustaanlyld Taglumsaansasliiansanua DCIP Tugansanay mind
wa DCIP Wunieg TiAmsand) MCV waz/vda MCH wawuheulaauwiiiien Mcv > 74 fl wie
MCH > 25 pg Alidifludesdinsaiiududa (Uil 5) nnmsihuamedinaimaseulugausaiiiniu
UAMIaTRdanTasTINY 50 ¢ wuhaansadagansailisuiudasdimsatiuduaanluldsnnu o ¢
NG BFIATIIEUTIEY 11 ) Lwﬁa@ﬁﬁmémsmdmﬁm 2 (gﬂﬁ 6) BalsendamlFioalad
Zasaz 80 athalsfiony FafuuafidrdaduiulsmentnafiaslFuunmail da dasdiulsimennafidansas
fBuUINe MCV/DCIP uasiinamsnagau DCIP iifanugndasgs Feasldhuunmaiilisaivlunga

matnnivaluaiuwassurulsawenuaianniudelu
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2. AMUFININ AMTNATINBEN LAZAIFIANIINNITUIATIWMAN

Nnnmstsziivamz@ana numedsenslundanessilosmasdosa: 27.7 Wahuunmufiuii
sswuanagnuandaiull asfasar 17.2-36.8 (Uil 7) avouliiiuh aowmssianuguuses
Tamamezdaendulszmdlnsanssiiuddy  wesdnvarasdymamzdsenaasuulasnndym
lunﬂﬁuﬁtﬂuﬂmmLawwzﬁuﬁmﬂ%u sullumamnmssuiumsudlafaymuasmanannuecsandg 3
Jymansidaenainnuanugngeludssmadaawmu  (33) Wwilauuanseesdadiumsnunne
Feanlundensassdsenhaiuiil a'mwfiqawﬁmmQmmné’numzmmszmﬂsua:ﬁmmamzju
Ussnnsiidine  uasdnuazmasiuiiiigienand  amwiaden  wasszdumswanniuandeiu i
Wisuifsuszrihedanmsenanunmzmaminuasnnzdadidislunguiiiinnsdoans Tagwiia
°z|mmé’a‘%tﬁﬂﬁmmuﬁfﬂ‘uLﬁﬂu%ﬁumwwz%ﬁmﬁlﬁ%’umsﬁgaﬁiwﬁﬁwaGiamitﬁﬂmauﬁammmﬂwﬁ
WaehAny @a OL-thal 1, B-thal, Hb CS/Ps waz Hb E (17) Lﬁuléﬁmnﬁuﬁﬁé’mwmsmmwumé’a&ﬁﬂqq
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Development of internal quality control and proficiency testing program
for thalassemia screening at Lamplaimat Hospital, Burirum province

Jutharat Phonpakdee'” Kanokwan Sanchaisuriya®*, Jukrapan Wandee®, Auntita Treepop’, Goonnapa
Fucharoen®, Supan Fucharoen®

Abstract

Thalassemia screening using a combined osmotic fragility (OF) test and dichlorophenolindophenol (DCIP)
precipitation test has been implemented in Lamplaimat Hospital since 2005. However, quality control (QC)
system has not yet been established. In order to develop an internal QC and proficiency testing program for
thalassemia screening, one of laboratory staffs was assigned to prepare QC samples by selecting left-over blood
samples from routine practice. The selection criterion for positive QC was MCV < 75 fl and Hb > 10 g/dl. For
negative QC, sample with MCV > 85 fl and Hb > 12 g/dl was selected. These QC samples were firstly tested
using the OF and DCIP tests by the assigned staff and then blindly tested by the other two laboratory staffs who
took responsibility on the OF/DCIP screening in routine practice. The screening results were recorded as
unknown samples. From January to June 2009, a total of 100 QC samples (66 positive QC and 34 negative QC)
were collected. All of them were sent to the Centre for Research and Development of Medical Diagnostic
Laboratories, Faculty of Associated Medical Sciences, Khon Kaen University, to investigate for thalassemia and
hemoglobinopathies using standard methods. Agreement of the OF/DCIP screening between the 2 staffs was
evaluated using Kappa statistics. Acceptable proficiency testing was assessed according to the criteria of no
false negative OF result in a-thalassemia 1 or 3-thalassemia carrier and no false negative DCIP result in Hb E
carrier with Hb E > 25% and with false positive rate of less than 20 % in normal QC samples (sample without
a-thalassemia 1, B-thalassemia and Hb E). Based on Kappa analysis, a perfect agreement was obtained for both
OF test (K = 0.93) and DCIP test (K = 0.96). Proficiency testing on thalassemia screening of the two staffs
revealed acceptable result. The data indicates the same standard in performing thalassemia screening of the
Lamplaimat’s laboratory staffs. The internal QC and proficiency testing program established in this study should

prove useful for effective prevention and control of thalassemia in the region.

Keywords: Thalassemia screening, OF/DCIP, Quality control, Proficiency testing
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Performance of thalassemia screening program for identification
of at-risk couples at Prayuen Hospital, Khon Kaen province

Churat Pengpinij'?, Nirandorn Maneekanondh?, Pranom Khunprama’®, Kanokwan Sanchaisuriya® * .

Abstract

Complying with national policy of the Ministry of Public Health, Prayuen Hospital has implemented
thalassemia screening program since 2006. Based on the operational guidelines, pregnant women attending
antenatal care service are screened for thalassemia using OF/DCIP approach. In case of positive results, the
husbands are requested to be screened for thalassaemia as well. Accordingly, blood samples of the positive-
screened couples are referred to the Regional Medical Sciences Center, Khon Kaen, to investigate further
whether they have true risk. In order to evaluate the performance of thalassemia screening program conducted
at Prayuen Hospital during 2006-2008, a retrospective data on the number of the first-visit pregnant women,
number of positive screened couples as well as number of the at-risk couples were collected. The positive rate
of thalassemia screening, the percentage of screened husbands and the positive rate of at-risk couples were
calculated. It was found that the rate of positive screened women in 2006, 2007 and 2008 was 53.5 %, 49.3
% and 53.9 %, respectively. Of the positive-screened women, 56.6 %, 76.1 % and 70.8% of the husbands had
been screened for thalassemia. During these 3 fiscal years, a total of 260 couples were gathered. Among them,
8 (3.1 %) were at risk of having babies with severe thalassemia diseases, i.e. 6 at risk of -thalassemia / Hb E
and 2 at risk of homozygous c.-thalassemia 1. The expense of laboratory identification of at risk couples was
62,500 baht/year (0.9 % of treatment expense for 1 patient). The results demonstrated that Prayeun Hospital
had good performance and complied with the goal of the Ministry of Public Health in that at-risk couples were
identified. Consequently, the births of new cases with severe thalassemia diseases could be prevented. However,
risk assessment based on Hb analysis revealed that approximate 25% of the positive screened couples were at
risk of having babies with non-severe disease, i.e. homozygous Hb E. Therefore, a simple strategy for screening

out of these couples is needed to reduce unnecessary expenses of laboratory confirmation.

Keywords: Thalassemia screening, Couple-at-risk, Severe thalassemia disease
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ABSTRACT

Objective: To validate the performance of thalassemia screening in pregnancy at
community hospitals of northeast Thailand. Method: Blood samples derived from 1,200
pregnant women attending antenatal care (ANC) at 11 community hospitals together with
their screening results were sent to the reference center for further determinations of
thalassemia and hemoglobinopathies. Three different combined tests, OF/DCIP,
MCV/DCIP and MCH/DCIP, were tested to assess the efficiency of the laboratories in
detecting o’-thalassemia, B-thalassemia and hemoglobin E carriers. Results: The
sensitivities of the OF/DCIP tests, being over 90% for 6 out of 9 hospitals, were
acceptable. The results of three hospital laboratories were insufficient with rather low
sensitivity values for the OF/DCIP test. After conducting a training program, the 3
hospitals substantially improved their performance, achieving sensitivity values higher
than 90%. The combination of MCV or MCH with DCIP as screening tools resulted in a
sensitivity in the range of 72.7 to 100% and a specificity in the range of 35.7-87.8%.
Conclusion: The results indicate that in the hands of well trained staff members, a
combination of OF/DCIP tests is an effective tool for screening of o’-thalassemia, f-
thalassemia and Hb E carriers among pregnant women. However regular monitoring of

the screening performance is necessary.
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INTRODUCTION

Thalassemia and hemoglobinopathies are highly endemic in Thailand [1,2]. Prevention
and control programs for thalassemia have been implemented for more than a decade by
the Ministry of Public Health. The three prime targets are homozygous a’-thalassemia
(a’-thal), homozygous B-thalassemia (B-thal) and haemoglobin E (Hb E)-p-thal diseases
[2]. All pregnant women visiting a hospital or other medical centre for antenatal care
(ANC) the first time and with a gestational age of less than 16 weeks are asked to
participate in a screening program [3]. The participation is voluntary. The screening
applies a combination of the basic turbidity tests namely the osmotic fragility (OF) test
and the dichlorophenol-indophenol (DCIP) precipitation test. These tests are
recommended as primary screening tools [4-5]. As an alternative to the OF-test, the
determination of the mean corpuscular volume (MCV) or mean corpuscular hemoglobin
(MCH) of red blood cells with a cutoff value of 80 femtolitre (fl) for MCV and 27
picogram (pg) for MCH may be used [6]. The OF and MCV aim to detect carriers of a’-
and [B-thalassemia and the DCIP test will detect the Hb E carriers. Pregnant women with
negative screening results are considered as not being carriers of the diseases or having a
form of non-clinically significant thalassemia and no further actions are required. The
husbands of positive-screened women are invited to be screened for thalassemia as well,
using the same screening methods. The positive couples (i.e., thalassemia screening
positive for both husband and wife) then undergo a number of clinical diagnostic tests in
order to ascertain that the diagnosis is true. Based on this strategy, the accuracy of the
screening tests is a key issue, hence a high rate of false negative results (indicating a low
sensitivity) will undermine the efforts for prevention and control of the diseases, since a

substantive number of diseased persons will go unrecognized. On the other hand, a high
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false positive rate (indicating a low specificity) will result in a high workload for the

reference centers and in budget spent uselessly.

From the results of previous investigations, it is known that the OF test or MCV or MCH
alone cannot identify some Hb E carriers. Therefore, the DCIP precipitation test has been
proposed to be used for detecting Hb E carriers in screening attempts [4]. While the OF
and DCIP tests are performed manually, the determination of MCV and MCH needs an
automated blood cell counter which is expensive and in the past may have not been
available at peripheral health care facilities. Laboratory procedures of the OF and DCIP
test are relatively simple and rapid to perform. They have been proven to be effective by
many investigators [4, 6-8]. However, a pilot survey of thalassemia screening procedures
at the community level conducted by the Centre for Research and Development of
Medical Diagnostic Laboratories of the Faculty of Associated Medical Sciences of Khon
Kaen University, Thailand, revealed that the results of some hospitals contained
unusually high false negative results. This leads to a query concerning the accuracy of the
screening procedures of a combined OF/DCIP test conducted at peripheral health care
facilities where human resources are limited. In addition, in contrast to the past, more and
more health facilities even at the peripheral level are now equipped with automated blood
cell counters, enabling them to measure MCV and MCH. The aim of this investigation
therefore was to discover the reasons for the low sensitivity of screening results from a
number of hospitals, and secondly whether a combined MCV/DCIP or MCH/DCIP test

would be more effective in screening for thalassemia.
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METHODS

A cross sectional study investigating the performance of thalassemia screening was
launched in 11 community hospitals located in different regions of northeast Thailand.
Specimens used for this study were ‘left-over’ blood samples obtained from pregnant
women attending ANC services. Data recorded for the thalassemia screening could not be
traced back to any individual who had taken part in the program. The study protocol was
approved by the ethical committee of Khon Kaen University, Khon Kaen, Thailand

(HE510139).

The director of each hospital was invited to participate and asked for permission to
conduct the study. Laboratory staff were informed about the project and asked for their
cooperation in the collection of the specimens. Approximately 100-130 ‘left-over’ blood
samples obtained from pregnant women attending ANC services from each hospital were
collected consecutively over a period of three months. Blood samples together with their
screening results performed by laboratory staff of each hospital, as well as hematological
parameters, were sent to the Centre for Research and Development of Medical Diagnostic
Laboratories (CMDL), Faculty of Associated Medical Sciences, Khon Kaen University,

for further determination of thalassemia and hemoglobinopathies.

Screening procedures

According to national guidelines, most laboratories use a combined OF/DCIP for
screening. The OF and DCIP tests are commercially available (DrewBio Thailand Co.
Ltd., Bangkok, Thailand). The OF test is done by adding 20 microlitre (ul) of fresh blood
sample into 2 millilitre (ml) of hypotonic buffer saline provided by the manufacturer.

After mixing gently, the mixture is left at room temperature for at least 15 minutes. For
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the DCIP test, 20 pl of blood sample is added to 2 ml of the DCIP reagent. After mixing,
the mixture is incubated at 37°C for 15 minutes, and then 20 pl of additional solution for
stopping the reaction is added. The interpretation of both tests is based on the turbidity of
each reaction tube. Turbidity visible to the naked eye is considered to indicate a positive
test. In the case of MCV or MCH screening, MCV values of < 80 fl or MCH values of <

27 pg are considered to be positive.

Laboratory investigation at the reference centre

All blood samples with positive and negative results were examined further for B-thal and
Hb E using an automated haemoglobin analyzer, either the high performance liquid
chromatography (HPLC Variant Haemoglobin Testing System; Bio-Rad, USA.) or the
capillary zone electrophoresis (Capillarys; Sebia, France). Samples with normal Hb-type
(A2A) and Hb A, > 4.0 % were diagnosed as B-thal carriers. o’-Thal (SEA & THAI

deletion) was identified using the polymerase chain reaction (PCR) [9].

Training program

A training program on thalassemia screening took place at the hospitals. It was provided
to laboratory staff of those hospitals with a poor performance. The training focused on the
principles, procedure and interpretation as well as limitations of the OF/DCIP tests. A
poster of the standard operation procedure (SOP) of the OF and DCIP tests was created as

an educational item and distributed to all community hospitals participating.

Data analysis
To determine the validity of thalassemia screening at each hospital, the sensitivity and

specificity were calculated based on the results obtained from the reference laboratory



78

which served as a gold standard. False negative (FN) tests were those which were labeled
as negative by the laboratory staff of the community hospital but actually were found to
be positive by the reference centre, in that the blood tested was derived from carriers of
a’-thal, B-thal or Hb E. Cases identified by the screening tests as positive but not

confirmed with the tests of the reference centre were considered to be false positive (FP).

RESULTS

A total of 1,200 blood samples screened for thalassemia from 11 community hospitals
were investigated. Of these, 67 (5.6%) were o’-thal carriers, 12 (1.0%) were P-thal
carriers and 497 (41.4%) were Hb E carriers. Analysis of thalassemia proportion by
hospitals revealed similar proportions of [-thal and Hb E carriers. However, the

proportion of a’-thal varied from 1.9% to 16.0 % between the different locations (Table

).

Sensitivities and specificities of each screening strategy, i.e. OF/DCIP, MCV/DCIP and
MCH/DCIP are given in Table 2. Based on the OF/DCIP screening, the sensitivity and
specificity of 6 out of 9 hospitals (hospitals 1-6) was found to be acceptable with a
sensitivity higher than 90% and a specificity of 70% or higher. The performances of the
laboratories of the remaining hospitals, in particular hospitals 8 and 9, were insufficient in
that the sensitivity of the OF/DCIP tests was below 50% and at one hospital even only
39.1%. The MCV/DCIP and MCH/DCIP combinations applied by the participating
hospitals laboratories achieved acceptable sensitivities though the specificities of some of

them were rather low.
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In order to improve the performance of thalassemia screening using the OF/DCIP
approach, a training program was organized at the 3 hospitals (hospitals 7-9) with
insufficient results. After training, each laboratory was asked to send blood samples again
to the CMDL to evaluate the performance of each individual laboratory a second time.
Re-evaluation of the sensitivity and specificity indicated a substantially improved
performance resulting in a sensitivity of higher than 90% and specificity of higher than

70% (Table 3).

DISCUSSION

The three clinically significant thalassemia diseases; i.e. o’-thal, f-thal and Hb E, are
quite common in the area of this investigation, as indicated by the results given in Table
1. The chances are quite high that couples in the region might have a child with a severe
thalassemia disease and that underlines the need for an appropriate approach for screening
of these three forms of thalassemia. The screening approach using either OF or MCV has
been proven to be effective for screening of a’- and B-thal carriers [10-13] but not for Hb
E [4, 6]. Hence, the DCIP precipitation test in combination with either OF or MCV has
been introduced, proving to be effective [4, 6-8, 14] and adopted as a useful strategy by
the health authorities in Thailand for more than a decade. It is of immense importance for

the screening program to keep false negative results as low as possible.

As shown in Table 2, 6 laboratories out of 9 that performed OF/DCIP produced sufficient
screening results. It had been decided by the Thai authorities that the OF/DCIP screening
method is a good choice for thalassemia screening in areas with a limited budget. The
accuracy of the tests however relies on well-trained laboratory staff, but obviously those

working in the hospital laboratories coming up with a very low sensitivity were not well
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trained. The main reasons for incorrect results were difficulties in interpreting the results
of the OF/DCIP test, since the positive and negative results are based on the turbidity of
the test reaction which can vary from sample to sample and is highly observer dependent.
Laboratory staff need long experience and good skills to read the test results correctly.
Another reason for faulty results is the use of un-calibrated equipment, which in particular
refers to the temperature used for the DCIP incubation. It is well recognized that use of
the DCIP test needs careful training [15] and the achievements after training the staff of
the poorly performing laboratories clearly show that training has a very positive impact
on the future performance of the laboratories. There is an urgent need for regular
proficiency testing, as well as for an internal quality control system to monitor the
screening performance of community hospitals in countries like Thailand. For the 3
formerly poorly performing hospitals, a combined MCV/DCIP test or MCH/DCIP test
seems to be a better choice. The staffs of the hospitals with insufficient performances
were surprised at being faced with the high and unexpected FN rate. It was found that
while the staffs of the 6 hospitals with acceptable performance had attended training
programs several times, those of the 3 poorly performing laboratories never participated
in an appropriate training, and also no quality control system had been introduced into

these laboratories.

The wide variation of specificity values obtained from the laboratories with acceptable
results might be explained by the fact that apart from personal skills, other thalassemia
types as well as anemia from other causes could produce a false positive screening result.
Therefore, a varying specificity is considered to be acceptable. Previous investigations
have reported a specificity range from 65 to 90% [4, 6-8]. The specificity of a combined

OF/DCIP test seems to be higher than for the MCV/DCIP or MCH/DCIP tests as found in
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this study. In the case that a high specificity can be achieved by a motivated and
experienced staff using the OF/DCIP test, the workload for the reference centers could be

reduced and budgets not spent uselessly.

In conclusion, the results of the study indicate that both a combined OF/DCIP and a
combination of MCV or MCH with DCIP are effective strategies for screening of o -thal,
B-thal and Hb E carriers in pregnancy. However, laboratory staff need to be well trained

if the OF/DCIP tests are used.
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Table 1 Proportions of a’-thalassemia, B-thalassemia and Hb E in northeastern Thai-

subjects attending ANC at 11 community hospitals

Hospital No. N Proportion (%)

o-thal B-thal Hb E

1 103 1.9 0.97 48.5
2 122 2.5 0.82 35.2
3 100 7.0 1.0 41.0
4 111 2.7 0 29.7
5 100 16.0 1.0 34.0
6 101 6.9 1.0 48.5

7 100 8.0 1.0 44
8 132 3.0 1.5 47.0
9 98 4.1 2.0 41.8
10 130 7.6 0.76 38.5
11 103 2.9 0.97 48.5
Total 1,200 5.6 1.0 41.4
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Table 2 Sensitivity and specificity for detection of o -thalassemia, B-thalassemia and Hb

E carriers derived from screening programs conducted at eleven community hospitals

85

OF/DCIP MCV/DCIP MCH/DCIP
Hospital
Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity
" (%0) (%0) (%) (%) (%) (%)
1 98.1 84 98.1 80 98.1 74
2 97.8 78.9 97.8 65.8 97.8 72.4
3 97.7 91.1 97.7 82 97.7 66.1
4 96.9 81 na' na' na' na'
5 95.7 69.8 100 66.0 97.9 66.0
6 91.7 91.7 96.4 87.5 96.4 75.0
7 82 86 92.0 62 90.0 66.0
8 48.5 90.6 100 42.9 100 35.7
9 39.1 94.2 81.8 78.6 72.7 80.4
10 na’ na’ 100 78.9 100 78.9
11 na’ na’ 94.4 87.8 96.3 75.5

na: not available, 1: No MCV and MCH results, 2: No OF-test results.
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Table 3 Performance of a combined OF/DCIP for screening of o’-thal, B-thal and Hb E

carriers before and after implementation of a training program at 3 community hospitals

Performance Hospital 7 Hospital 8 Hospital 9

Before After Before After Before After

Sensitivity (%) 82 100 485 100 39.1 933
Specificity (%) 86 76.9 90.6 79.1 94.2 85.7
FN (%) 18 0 60.9 0 515 6.7

FP (%) 14 23.1 5.8 20.9 9.4 14.3
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Purpose: Thalassaemia is the commonest genetic disorder in
Singapore affecting 4% of the population. The National
Thalassaemia Registry (NTR) was set up in 1992 to register all
individuals with the thalassaemia gene and to offer free counseling
and subsidized screening of family members. Since 2006, NTR has
been commemorating World Thalassaemia Day every year by
offering free thalassaemia screening to the public.

Method: Blood samples from 319 individuals with reportedly no
family history of thalassaemia were collected. They were subjetted
to full blood count (FBC) and haemoglobin (Hb) electrophoresis
using the BioRad Variant II analyzer to determine the Hb F and A,
values.

Result: FBC found 67 (21%) to have hypochromic and microcytic
anaemia or with unusual Hb electrophoresis findings. There were 8
pB-thalassaemia carriers, | HbE and 1 Hb J trait. Sixteen individuals
carried the o-thalassaemia trait confirmed by DNA analysis. The
MCYV values of these individuals ranges from 48.1fL to 80.3fL.
Conclusion: Public screening of 319 individuals found 8.15%
thalassaemia and Hb variant carriers, Of this, 3.14% were P-
thalassaemia, HbE or Hb J trait while 5.01% were a-thalassaemia
carriers. This high detection rate could be due to a biased cohort as
individuals who participated in such screening may have
symptoms of mild anaemia or may have an unreported family
history of thalassaemia. These events had been successful with the
public gaining more knowledge and information about
thalassaemia.

EPI135
PRENATAL DIAGNOSIS OF ALPHA - AND BETA -
THALASSEMIAS BY ANALYSIS OF FETAL BLOOD

USING CAPILLARY ELECTROPHORESIS SYSTEM
HATAICHAN VORAKUN', GOONNAPA FUCHAROEN?,
NATTAYA SAE-UNG", KANOKWAN SANCHAISURIYA?,
THAWALWONG RATANASIRI’, SUPAN FUCHAROEN?

Biomedical Sciences Program, Graduate School, Khon Kaen University,
Khon Kaen, Thailand', Centre For Research And Development Of Medical
Diagnostic Laboratories, Faculty Of Associated Medical Sciences, Khon
Kaen University, Khon Kaen, Thailand®, Department Of Obstetrics And
Gynecology, Faculty Of Medicine, Khon Kaen University, Khon Kaen,
Thailand®

Purpose: To investigate the feasibility of prenatal diagnosis of Hb Bart's
hydrops fetalis and Hb E-fi-thalassemia by fetal blood analysis using an
automated capillary electrophoresis.

Method: Thirty-five fetal blood specimens collected from pregnant women
at risk of having fetuses with severe thalassemia by cordocentesis at 18 to 28
weeks of gestations were studied. Fetal blood samples were analyzed by the
CAPILLARYS 2 System (Sebia, France). Fetal DNA was also extracted and
analyzed for respective thalassemia alleles by PCR.

Result: Among 35 fetuses, 14 were at risks of having Hb Bart’s hydrops
fetalis. DNA analysis identified 4 cases with he ygous a-thal ia 1
(SEA type), 6 cases with double Hb E/u-thalassemia 1 and one each of
EABart’s disease, heterozygous a-thalassemia 1, double HbE/a-thalassemia
2 and a normal fetus. Hb analysis clearly demonstrated Hb Bart's (> 75 %)
and embryonic Hb without Hb F and Hb A in all 4 cases with homozygous
a-thalassemia 1. Among the remaining 21 fetuses at risks of having p’-
thalassemia/HbE disease, DNA analysis identified 9 p’-thalassemia /Hb E
diseases, 5 p-thalassemia carriers, 3 Hb E carriers and 4 normal fetuses. Hb
electrophoregrams showed only Hbs F and E without Hb A in all 9 cases
with B’-thal ia /Hb E di whereas normal fetuses had Hb F and Hb
A

Conclusion: Our result demonstrates that prenatal diagnosis of the Hb
Bart’s hydrops fetalis and Hb E-f-thalassemia could be accurately done by
analysis of fetal blood using the capillary electrophoresis system and the
result corresponds well with standard DNA analysis. As compared to DNA
method, Hb analysis is more convenient, rapid and could readily be
performed in routine setting.
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HELICOBACTER PYLORI PREVALENCE ASSESSED
SEROLOGICALLY IN ASYMPTOMATIC PATIENTS
WITH BETA-THALASSAEMIA MAJOR

ATHANASIOS CHRISTOFORIDIS', EFTHIMIA VLACHAKI', VASSILIOS
PERIFANIS', IFIGENIA FRIDA-MICHAELIDOU?, IDANNA TSATRA'
Thalassaemia Unit, Ippokratio Hospital, Thessaloniki, Greece', Department OF
Microbiology, Ippokratio Hospital, Thessaloniki, Greeee™

Purpose: Several infections included blood bome viral infections,
infections with unusual organism favoured by iron overload or
chelation therapy and post splenectomy infections are frequently
reported among patients with B-thalassaemia major. The aim of this
study was to determine the prevalence of Helicobacter pylori assessed
serologically among Greek asymptomatic thalassaemic patients. In
addition, possible correlation between Helicobacter pylori infection
and different parameters were investigated.

Method: Forty patients (24 F and 16 M) with a mean age of 27.2 +
9.7 years, conventionally treated and 30 health controls sex and age
matched were tested for the presence of Helicobacter pylori
antibodies. Both patients and controls did not complain of any
gastrointestinal symptoms.

Result: Results showed that there was no difference in Helicobacter
pylori seroprevalence between thalassaemic patients and controls
(15% vs 20%, p=0.5). Mean age of seropositive thalassaemic patients
was significantly higher compared to seronegative patients (32.35 +
5.7 versus 26.28 = 9.9, p=0.05). Serum ferritin concentrations were
significantly lower in the seropositive patients (969.8 = 677 versus
2069.5 + 1250, p=0.008). The Helicobacter pylori results were
independent of gender, hepatitis C virus infection and liver function.
Conclusion: In conclusion, patients with [-thalassaemia major show a
similar prevalence and a similar age and gender pattern compared to
controls. The interesting observation of significant decreased serum
ferritin concentration among seropositive patients indicated in this
study needs further investigation.
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FALSE POSITIVE AND FALSE NEGATIVE RATES OF
OF AND DCIP SCREENING FOR ALPHAO(-
THALASSEMIA, BETA-THALASSEMIA AND HB E AT
FIVE PERIPHERAL HEALTHCARE FACILITIES IN
NORTHEASTERN THAILAND

KANOKWAN SANCHAISURIYA ', JURUWAN TRITIPSOMBAT,
PATTARA SANCHAISURIYA®, SUPAN FUCHAROEN?, GOONNAPA
FUCHAROEN?

Graduate School, Khon Kaen University, Khon Kaen, Thailand', Centre For
Research And Development Of Medical Diagnostic Laboratory, Faculty Of.‘
Associated Medical Sciences, Khon Kaen University, Khon Kaen, Thailand®,
Department Of Nutrition Faculty Of Public Health, Khon Kaen University,
Khon Kaen, Thailand’®

Purpose: To assess false positive and false negative rates of the OF
and DCIP screening for o’-thalassemia, p-thalassemia and Hb E at
five community hospitals.

Method: A total of 425 blood samples screened for thalassemia at 5
community hospitals were sent to the thalassemia reference center
(the Centre for Research and Development of Medical Diagnostic
Laboratory, CDML) for further investigation. The standard protocol
includes automated hemoglobin analysis for pf-thalassemia and Hb E
as well as DNA analysis for o’-thalassemia (SEA and THAI deletion).
Result: The prevalent rate of o'-thalassemia, p-thalassemia and Hb E
was 4.0 %, 1.5 % and 44.0 %, respectively. The false positive (FP)
and false negative (FN) rates varied from site to site with the range of
3.1-16.0 % for FP and 0.0-60.9% for FN.

Conclusion: A wide range of false negative rates of 0-60.9%
indicates a need of proficiency testing program to improve the test
efficiency at peripheral healthcare facilities.
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Situation of thalassemia screening in northeastern Thailand:
a lesson from 10 community hospitals

Kanokwan Sanchaisuriya', Jaruwan Tritipsombat', Pattara Sanchaisuriya’,
Goonnapa Fucharoen', Supan Fucharoen'
!Centre for Research and Development of Medical Diagnostic Laboratories,
Faculty of Associated Medical Sciences, ’Graduate School, *Department of Nutrition,
Faculty of Public Health, Khon Kaen University, Thailand

Background: Prevention and control program for thalassemia has been launched in
Thailand over a decade. A combination of either OF/DCIP or MCV/DCIP has been
proved as an effective screening strategy for a-thalassemia 1, B-thalassemia and Hb E
carriers. This strategy is widely implemented throughout the country.

Aim: To describe the performance of thalassemia screening program in northeastern
Thailand in term of the accuracy of the screening strategy

Methods: Left-over blood samples screened for thalassemia from 10 community
hospitals were sent to the Centre for Research and Development of Medical
Diagnostic Laboratories, Faculty of Associated Medical Sciences, Khon Kaen
University. All positive- and negative-screened samples were investigated for
thalassemia and hemoglobinopathies using standard methods including DNA analysis
of a-thalassemia 1. The accuracy of screening results from each hospital was
determined based on false negative (FN) and false positive (FP) rates. In case of high
FN rate, training program was conducted to improve the screening performance. The
accuracy of screening results was, then, determined.

Results: Of the 954 screened samples, 447 (46.9%) were positive. Based on a
combined test (either OF/DCIP or MCV/DCIP), false negative and false positive rates
for detection of a-thalassemia 1, B-thalassemia and Hb E was 14.3 % and 11.6 %,
respectively. Analysis of FN and FP by hospital revealed that 3 out of 10 had poor
performance with false negative rate ranged from 18.0 % to 60.9 %. Conducting
training program in 2 hospitals revealed a substantially improved performance with
the FN rate of less than 10.0 %.

Conclusion: Due to an occasionally finding of high rate of false negative results,
-proficiency testing and regular training programs are necessary to monitor the
screening performance at the community hospitals or primary care units.
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Frequencies and hematological parameters of thalassemia
and hemoglobinopathies in different regions of northeast Thailand:
implications for prevention and control

Jaruwan Tritipsombut'?, Kanokwan Sanchaisuriya®’, Prachatip Phollarp'?, Pattara
Sanchaisuriya’, Goonnapa Fucharoen”, and Supan Fucharoen®

'Graduate School, *Centre for Research and Development of Medical Diagnostic
Laboratories, Faculty of Associated Medical Sciences, *Department of Nutrition, Faculty
of Public Health, Khon Kaen University, Khon Kaen, Thailand 40002

Introduction: In northeast Thailand, the frequency of some particular types such as a-thalassemia 2, Hb
Constant Spring and Hb Pakse’ is uncertain due to the limited availability of DNA technology.

Objectives: To determine the frequencies of thalassemia and hemoglobinopathies in different regions of
northeast Thailand and re-evaluate the cut-off values of MCV and MCH for screening clinically significant
thalassemia carriers.

Methods : A total of 1,460 blood samples collected from 10 community hospitals were investigated. All
blood samples were initially screened for thalassemia, using either the osmotic fragility test (OF-test) or the
mean corpuscular volume (MCV) combined with the dichlorophenol-indophenol (DCIP) precipitation test.
The left-over blood samples were then sent to the Centre for Research and Development of Medical
Diagnostic Laboratories (CMDL) to diagnose thalassemia and hemoglobinopathies.

Results: Hb E was the most common type accounting for approximately half of the subjects under survey
(714/1460; 48.9%). The carrier frequency of a-thalassemia | was 6.02% with 5.95% SEA deletion and 0.07%
THAI deletion. A deletional type of a-thalassemia 2 was found in 147 out of 660 (22.3%) blood samples. The
proportion of the 3.7 kb deletion and 4.2 kb deletion was 19.8% and 2.4%. The proportion of non-deletional
a-thalassemia 2 was 11.5% for Hb Constant Spring and 0.98% for Hb Pakse’. For B-thalassemia, a proportion
of 1.0% was obtained. Analysis of MCV and MCH values reveals that either MCV < 80 fl or MCH < 27 pg is
an appropriate cutoff value for screening w-thalassemia 1 and [-thalassemia. For screening double
heterozygosity for Hb E/a-thalassemia 1, MCV < 74 fl or MCH < 25 pg in combination with DCIP test may
be a better approach.

Discussion and Conclusion: The results indicate a high chance of individuals in northeast Thailand having
complex thalassemia syndromes and this underline the need of an appropriate strategy for screening clinically
significant thalassemia carriers in the region.

Keywords: Thalassemia, Hemoglobinopathies., Frequency, Prevention, Northeast Thailand
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Instruction for DCIP precipitation test
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