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TAVPRELIFLAIL Indlirect Enzyme-Linked Immuncsorbent Assay (-ELISA) rexlansdeetindalulAdng
189an1TuAIN N ARTWiesn R TignuaniulnanisienueuRiaugin extracellularanide
Burkholderia pseudomallei TeuenlFanauuazdas(gnauazuns) ”mqﬂa:mﬁmmmsﬁnmw%ﬁy
Lﬁ@ﬂimﬁu@mmwmmmmmm@uffwuﬁmoptical density (OD) 2@dlower control limit (LCL)ua
upper control limit (UCL) 284 strong positive control(C++), weak positive control (C+), negative
control(C-) kazconjugate control(Ce) TugAnAgaLaE 3e1I9 0.810-1.182,  0.423-0.607,0.199-
0.307ua20.062-0.166 @91A1 percent positivity (PP) 'ﬂgl]‘?ll 81.325-118.674%, 42.469-60.943%,
19.979-30.823% UA% 6.224-16.667% ANAIFL (AINNNINAGELIEN 500 A 1Hafiansaunen PP 7if
nM9NIEANeFa lusTALAI9)39NAL  Receiver-Operator  Characteristic (ROC) curve 2843
LauAUaRTedupLANLaNuazaL 1iqn cutoff 189 i-ELISA 7l PP 40% laeflnanuliuiueuet]
21919 PP 30-50% lun19lseifinanininganaaas n13ALANANInANe W WudiaInn1smagad
SEWﬂuLLﬁimmimm C++, C+,C- #azCocauan 20 ﬂ%ﬂ"]@z 5 WA 15ﬁ’1m§&@@11u‘ﬁ’mmmﬁ’1 LCL
ez UCL mnuiinvunlussunasenismagey Lﬁ@ﬁﬁmimmmuﬁuﬁ%muqummmmuﬁmm
UszdRdaau Iefinnsmnzuanidesuiu lfAndiagnosis sensitivity (DSe) 86.67%, A1 diagnosis
specificity (DSp) 91.40%, ANAMNLNLEN (Accuracy, Ac) 7 91.26% @AWUAN relative Se, Sp, Ac
wazKappa(K)liarnnisifsauimeunsdugnamieiinananiuds Indirect haemagglutination (IHA)
182 FELISA Tatmagauiudsuuns luiuisuau 590 fatng wudnAn relative Se LAz Sp 294 i-
ELISA il 76.03% waz 100% @91 Ac uaz K 111w 94.06% waz 0.827 AMNAIAL 49135 IHA azil
A ladann aelunsfinEnaiell nsmagetAs i-ELISA LAz IHA HAnAnusanadesiilusys
wa i mmrmmiﬁm:mmmm?quﬁmﬂmm% LAZAMNANNE WUFaNnsa L lunsmaget e
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Tspanaaln@a (Melioidosis) 78 TsAngARaLALN NAUFANTBULATITIUNTNAL N0
(381N91 Burkholderia pseudomallei (B. pseudomallel) M linalsanalunniazdng wanaainis

' = = & & Y o o < o |
wuuldguusevisaainisgunssuazanalungn watwuldvialdluineiniafeuuasieien
UszmAluwe@anziueaniasely AU Lazeadwnsiae (Cheng and Currie, 2005) nasiiinlemludmgluy
dszmalnadalinanulduinin ludndinliuanseainis sealsainune Unuedeazsiie] dndas
nanuazaelunga (leri, 1965) Ruuasnnuludniasulnnjasianszafiaiuai@imaamaey
1 [~3 o alz % 1 091 A o v d’j dl QI/ 1
sianauauNn uazlaeviolituesasnulfausdestinmaes des fu d1u uaziiaiiennienie

Tuwnzunzsealsanuunnae suilnuasnnadtng gnansiniteyTnssagnuazion daulnnjazwu
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Tsaldifsewedndtheniy dndniaawlosielsn lHun uns unz gns doula i1 gl wno dadiuune

AannsanialealEiduii (Limmathurotsakul et al., 2012) atnlsAn uissa1uaNluld linau

' 1
o

azindalnedinguinunaannisduiadeinudaaesdndiniulsa (Choy et al., 2000) Teatignan i
dulsasiasaann@ewonfenuazdaniilulsnilozaniu  (endemic area) waziiludlywinieinu
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frloadanlun)iunumansizednniaunaaiuAuwayiin (Leelarasmee and Bovomkitti, 1989;

Limmathurotsakul et al., 2010)

nsatiadelsannedluninsgiune nsmzuan@aaInedenzsing (Ketterer et al., 1986)

TuuwzauTaNZLaNI@e B. pseudomalle tHAangnuneNuie agnaasuaunsiilaanie danns
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rzianmafesldnanatnetia 2 - 3 U FatiunITnaunTsAULauRUaAfalEanalsn AqeRans

Ao a =K a 1 aa o d” % Y & dgl o ¥ a oA
nNETNAng Addszlanlunisdaeitiadalsadediuliizotu daqiiudiesdiRnnsaeensy
Uadninsaalsnludniniedisuingn 1495 indirect haemagglutination test (IHA) @aifluasmasaann

4 ° o

wauRLamsama B. pseudomallei (AD1TTUGUNWARTUINTAF, 2549) usifiadaninAa de1 sensitivity

'
A o o

an liiua lldaauludniguawanisyauleaufiven lamaisadmai wazddasaninlunisulanaly
wunnlsailiflulsadszaniiu N191735 enzyme-linked immunosorbent assay (ELISA) unlaziilu
nainAN luazanamazlunimagaulsals Tasenwnzluiuninissasulsa (Chantratita

et al., 2007; Sermswan et al., 2000) A3 indirect enzyme-linked immunosorbent assay (i-ELISA)
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a a A

Huandguileiazldlun1mmegeunueuiuensada B. pseudomallei Wudn3 waganniiluashn

1
a

elsennuazauna tfisnia Hesesianlidudou uaznaunalsnieluy 1 4 (Gua uazani, 2542)
AINNNTANBINNIBNININE9IUAIT  ELISA  HArA8 I bazAIN_ NI NANG1AT IHA

(Petkanjanapong et al., 1992: Sirisinha et al., 2000) asi19laAn1NA291E25 ELISA d9uiU IHA
janapong

'
a

1 1 v
Waliiliuanisnmanin@enanin (Kunakorn et al., 1990)
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Tl lunnsdsnidugenagey Uszneudag

- Fumuauuanuazauluganagey: FiupuanuaniuTium (pooled sera) anund
pananuide B. pseudomaliel wazilinnmnnwedimivldifudiuasuanuanlugn
nagay etlsviiu upper control limit (UCL) waz lower control limit (LCL) AMNAEN"3
299 Nielsen uazAmz (1996) dandiuarunuay WandsumuresunsifilszFaen
lrnwdeeslndauar lHiuaaunadsidnedaeda IHA fszdulmmes <1/10 wazlaenann
Iiﬂugwmiaaﬁlﬂﬁmauﬁi'ﬂﬂﬁ?wmmﬂuimﬁdﬁ Rose Bengal test Way complement

fixation test

o o 1 Ao o o 1 % dld o a a

- Fiuau: fAaeeaEiNAIWI 500 Faatine tHannungidlssdRlaanlsandess TnRauay
THaaUNTINANNF9ea0 IHA (szaulamed <1/10) uazvilasnlsaugimaladalaanis
NARBLATERT Rose Bengal test ez complement fixation test
o o 1 Ao o o 1 % dl | a a IS

- Fiuuan: Aaetinedinanuan 15 faeting lHanunsiilulsaw@estlnda Inainisngoa
S o dal v Ao a ac dl o g
BlufunaannIsnzien@aua: Winauann19a5uanenlagds IHA Nszdulames >1/320
NNFIBEINY
o d” dl [ o dl v o o a b % v o

- @iuaniiui: duaiuunenldduiuntslssiivanuasnnfesaasganaaa lHanGiu
unendemsananitiuganndaduvianilugossyndngdl w.e. 2556-2557 Auaw 590
Faating Nnnmaaaudiuleeldisnaaeuiiaesds An  IHA Failudsnisnldlunng
NAABLUAURLDARAITE B. pseudomallei FnAuiiluuanilaaed >1/320 (annfuganin

AR IUaTF, 2549) ALt -ELISA ImuutanasaL


http://niah.dld.go.th/

21347198011 UQIN AR TUWeTF (Thai-NIAH eJournal) : ISSN 1905-5048, http://niah.dld.go.th, Volume 9 Number 3 (Jan-Apr 2015) : 87-99 90

i-ELISA system

a a =l < . @ A v 9
NIFLATHNLLAURALAU: LATENANNLTED B. pseudomallei IﬁﬁlLﬂuL‘ﬂ'ﬂVILWWZLLHﬂiﬁ@WﬂQﬂQH@Wﬂ

'8

NINANENANARTNNTUNNET AU 1 A8RUE (DMST 21791 Lot 892: 16/02/06) haziiannizienly

9

-8

ANANNTUAENINERTUeTIF [1101 2 anariug (Haangna A, inasysal T 2552 wazannuney
IS ] = a a d” [ % ad

A, nuaaane 1 2553) daunisirsanuauiiankenaintiagelnadnulasainisnisaes

Mekaprateep wazAtUE (2010) naaan 4 extracellular protein ud9 A9UNNINARALIATIZIUN

BN zaNtaduauRRui g uiunagasine i-ELISA

AunImegeninainisdiuan parameters sine7 Iimanzanlusruuuarfuninsgau
el unnmageLIAMLARN110e Chantratita LAZANE (2007); Mekaprateep WazAMy (2010)
nanlnstene 1HuauRiauTiin extracellular Tead@afinizuantd iunms 100 lulasans (0.1
Tulasniu/iaaans) wnlunuguaeawaniiuiug 96 qu uaz incubate 7 4°C wiu 18 dalae side
7 37°C wu 1 49l Eranan 3 A% Eas washing buffer (0.05% Tween20 1 PBS) lANLU
nazmedUlHudie udaindiuenupNuarERmagay (dilution 1/200) Uiums 100 ulnsans anslsd
QrUNYNTIBd 60 WM Ananan 3 A5 uazLAN Recombinant-Protein G-Peroxidase (HRP-rec-Protein
G) conjugate 1Bu1mAs 100 TulAsARs uay incubate ﬁ@mmﬁﬁmmu 60 w7 Eraman 3 A%
AN ABTS peroxidase-substrate 100 lnlpsams wiaansliigruvniiiesunu 10 wil
weLA3E698 1% SDS 81UAN optical density (OD) fagl ELISA reader (Labsystems Multiskan

MS, Auuaus) f wavelength 414 wnTumms
nsisziivauninganagay i-ELISA

- MINNANTRINITATLANANNINANY T (Internal Quality Control; IQC): Tatn13ilseiaapn
muam@mmwmﬂuﬂ’m strong positive control (C++), weak positive control (C+),
negative control (C-) Wax conjugate control (Cc) ﬁﬁ’]mﬁmm@@usﬁy’] 211491 500 Gﬁy’m@ﬂ
Ct+, C+, C- uaY Co Wit ANMaNTNNA19nuA1 Mean LAz Standard deviations (SD)
AiANANE 5T 95% waztiunA A LEuA upper control limit (UCL) Waz lower control
limit (LCL) 289AAILIANLFAALA

- NNIAIRABUANAILAN: AHUNIINAGDL 5 Wan/A% NARBLG1TII 20 A agthilu
“Shewhart Chart”

- NNTEANIUNNINARDLUBILAAZLNGY: FAINANTUNAINAT C++, C+, C-uaz Cc taaiAn OD
A5nlE uazen percent positivity (PP) ¥4 4 AraeuFaTINaY %éimmﬂummaﬁﬁﬁmum

194ANAILIANTILT 119U 3 378 4 A1 229 UCL Az LCL (Crowtheret al., 2006)
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- mednnIsdiasa: insaAziien OD Taanisldgmanmninzanlullsunss Excel vy

o

template #1430 -ELISA Wiautlaaiilupn PP snugasdineans Al

PP(%) = Replicate OD value of test sample « 100
°/™ Median OD value of C + + control

ANNNNAD

NIUNAN cut-off: ﬁf]ﬁfmmﬁ%umuquumLLamuﬁ'mmmeﬁmrﬂﬂwsﬁm \au (@FuALAN
19N = 15 Aeing TFUAMANAL = 500 A20849) NINAALIAILS i-ELISA NANITUINIINIZANLTEN
AaaeingluLAaENgN LAy Receiver Operator Characteristic  (ROC) Curve Fatinungaelunis

AmumAn cut-off Tunsnmegeufaesne@sn (Dawson and Trapp, 2004a; Bewick et al., 2004)

AANlIN99UgAT (Diagnostic  Sensitivity; DSe), AMINANNWIZNN9TUERAT (Diagnostic
Specificity; DSp) AN13N1LIEN13NATsA (Positive Predictive Value; PPV) AMN19911nens balliin
19m (Negative Predictive Value; NPV) LLazﬂ'ﬁquQﬂﬁﬂ\‘I (Accuracy; Ac): 1A8IAN1I0LAN DSe, DSp
uwaz Ac 18338naaay lFannimadeslungustet WETNATLANLANUAZAL ULAININ1TUsHIHUNA
Tmeldsunss Win - Episcope, version 2.0 @91n15Ussiiuan relative Se  way Sp axlalll gold

standard (Pouillot et al.,2002) u&avinn sz uiuds IHA Sailudsuien e lulaqiiy

An Kappa (K): A1 K fuAfinanidennuannniedaasdsnimagey 2 33 tEvuntlsziiu
% i-ELISA fLABNImIg UAD Msnzien@auas HinaLann9EHANenlneAE IHA wazi ooy
FELISA 1 IHA \NUFTNNIRaN90uNAN K Aa AMfitiaendn 0.20 wanefedimnuaanniastiasunn 1
1818, A1 0.21-0.40 Fpnaenrfeszaunald, A1 0.41-0.60 NAMNAEAAEBITEALILNUNANY, AN
0.61-0.80 HANNABAAEEIA LATAN 0.81-1.00 NANADAARBITZALANIN (Dawson and Trapp,
2004b) d1uFunisdnAnAandllwduew (Uncertainty Measurement; UM) 1flun13aan PP 289 C+

111laz1dlu (Axel Colling, personal communication)

HAa

annmegauganadeulsaaestin@adn 500 AFIYE9TFNAILAN WLFN LCL waz UCL
289 C++, C+, C- Uaz Cc UA1 OD 721419 0.810-1.182, 0.423-0.607, 0.199-0.307 WAZ 0.062-
0.166 AFA1 PP 71 81.325-118.674%, 42.469-60.943%, 19.979-30.823% WAY 6.224-16.667%

ANNANAL (Table 1)
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Table 1: Acceptance criteria for lower control limit and upper control limit of i-ELISA test kit for

Melioidosis (n = 500)

Control values Strong positive Weak positive Negative control Conjugate control
No. of test 500 500 500 500

Max OD 1.394 0.611 0.298 0.197

Min OD 0.704 0.405 0.164 0.089

Mean of OD 0.996 0.515 0.253 0.114

SD 0.093 0.046 0.027 0.026

X+2SD 0.996+0.186 0.515+0.092 0.253+0.054 0.184+0.052
LCL-UCL: OD 0.810-1.182 0.423-0.607 0.199-0.307 0.062-0.166

LCL-UCL: PP (%) 81.325-118.674  42.469-60.943  19.979-30.823 6.224-16.667

Max OD = Maximum optical density Min OD = Minimum optical density LCL = Lower control limit
Mean of OD = Mean of optical density =~ SD = Standard deviation UCL = Upper control limit
PP = Percent positivity

AN cut-off:

NAIUNAINAN PP ﬁﬁmimmwﬁﬂmzﬁumm (Table 2) 99uAU ROC curve 2849¢AL
WaURLBRTIBNTINLINLAZT AL uazlHqn cut-off 184 -ELISA 71 PP 40 % (Figure 1 uaz Table 2)

waziAnAn i udueutiszdne PP 30-50%

Table 2: Distribution of percent positivity (PP) cut-off value in the i-ELISA in comparison with

positive and negative for melioidosis diagnosis in goat.

Cut off value PP (%) i-ELISA

positive* negative** Sensitivity (%) Specificity (%)

10 15 157 100 11.20
20 15 313 100 62.60
30 14 416 93.33 83.20
40 13 457 86.67 91.40
50 11 486 73.33 97.20
60 10 500 66.67 100.00
70 7 500 46.67 100.00
80 4 500 26.67 100.00
90 0 500 0 100.00

*B. pseudomallei isolation and IHA seropositive ** |HAseronegative
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Figure 1: Receiver-Operator Characteristic (ROC) curve of performance of i-ELISA Melioidosis

test kit.

nsdssiiuamuAIwIANAgaY i-ELISA

ma‘muqu@mmwmﬂu (Internal Quality Control: IQC) NUINAINNITNAZALTN C++, C+,

C- ua¥ Cc lAraasatlu range 1891 LCL and UCL snudlinawualuszuy (Figure 2)
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Figure 2: Summary Graph “Shewhart Chart” of Percent Positivity of Lower Control Limit (LCL)

and Upper Control Limit (UCL) of i-ELISA Melioidosis test kit.

C++ = Strong Positive Control C+ = Weak Positive Control

C- = Cc = Conjugate Control

Negative Control
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annisagaauinald i-ELISA wudnAn DSe WnfiL 86.67% A1 DSp Winfid 91.40% A1ANN
WHuEN iU 91.26% wazAn K winfiu 0.336 dvat] luinuainald (Table3) @auen relative Se, Sp,
Ac uaz Kappa nlaainnisufsauimaunimageuiagldgn i-ELISA AU35 IHA finnnmageuiuasy
& Ao o \ o a | aa o a @
289N AN 590 ARaeN LNALTELHUN1INAARULRdLARZE lLN17anAWNT WA T
N13ANHATNTNUNNTARAUAINN1INARELAT IHALAY i-ELISA NlHiNaLankd 2 3% uaz/izali
aal adal 4‘ [~1 o a Ao a dl [~ al
HaLaNIAEAT AR aU R TIUNNTARAULINANNN1IN AL LNINTTNANEN WalunisiNANlnaeanig
NAGBL WL4N23 I-ELISA NAN relative Se uaz Sp il 76.03% waz 100% @91 Ac waz K 1flu
94.06% WaY 0.827 AMNANAU 9UN1INAFBLAT i-ELISA WAY IHA AzHA1ANNAAARBIAUIZUING

2 3% luszsuwald Aa 0.235 (Table 4)

Table 3: Antibody detection against B. pseudomallei infection by i-ELISA and IHA at 95%

confidence interval (Positive Control Sera = 15, Negative Control Sera = 500)

Methods DSe % DSp% PPV% NPV% Ac% K

i-ELISA 86.67 91.4 23.21 99.56 91.26 0.336
(69.46-100.0)  (88.94-93.86) (12.16-34.27) (98.96-100.0)

IHA 80.0 100 100 99.4 99.42 0.886
(59.76-100.0) (98.73-100.0)

i-ELISA = IndirectEnzyme-linked immunosorbent assay IHA = Indirect hemagglutination

DSe = Diagnostic sensitivity DSp = Diagnostic specificity PPV = Positive predictive value

NPV = Negative predictive value Ac = Accuracy K = Kappa

Table 4: Antibody detection by i-ELISA and IHA for routine serological diagnosis using 590 field

goat sera at 95% confidence interval.

Methods Se% Sp% PPV% NPV% AC% K

i-ELISA 76.03 100 100 92.69 94.06 0.827
(69.10-82.95) (90.36-95.02)

IHA 44.52 100 100 84.57 86.27 0.547
(36.46-52.58) (81.48-87.66)

Agreement of i-ELISA and IHA 0.235

i-ELISA = IndirectEnzyme-linked immunosorbent assay IHA = Indirect hemagglutination

Se = Sensitivity Sp = Specificity PPV = Positive predictive value

NPV = Negative predictive value Ac = Accuracy K = Kappa
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AATULATETL

nsnmuganadaulsrmaeenln@a i-ELISA THWmuwInN19ssanILauslanain Chantratita
wazAtUy  (2007) way Mekaprateep WazAne  (2010) TpalfuiBunaansliimunzan Inns
Uszifiunauazanyiniuganagaudidagy Haskiunsanld Talunsdssduli dinneidudu nsin
do B, Pseuc/oma//e/mﬂm?mf]umﬂﬁ”faLmﬂﬁmmﬂmﬁﬁ*ﬁmmLﬂummgmm?ﬁmaud%ﬂu
19N ANNITLIHUNLIN M cut-off TNNaNAD 71 PP 40% (Figure 1 uaz Table 2) azilA1AIM
lndugn986.67% (Table 2) FaAnTE WL InEIAeeTY Sirisinha wazAY (1996) 1Hs18971A0

AN laag 919 81-93% Amanulaaunsoulsiuld Ineauetiupn background titer Insaniy

2198 NNl endemic w1aslsn

AIUANANANNE 91.40% Wudetflu range 1 88.34-93.86% uiAtafLTN Sirisinha way
1% ¥ o o 1 ] o [ 1 Q‘I 1 v a %
Ansz (1996) MRsaeuls druiurAimnuudiugn 91.26% uAnAeudnegs waziAiauaanadas
o/ dgj [~ o ldl N ¥ 1 o/ 1 v 0' s
funNawWIzwaNi@a 0.336 (Table 3) wuLilusyaunwaldls wridsAaudinesn annisimunganaasy
Tuniell WaldWansansinisinuisniailulsanud ganeaauiEzauiulANes 23.21% @9

AAUENATNN ANNNINUIaNIElulsATluA U AR ARdnnuaauanazilan4iiluls At

'
1 Ay o

23.21% WA sinweniaiflulsataziuiuaaugnaesisadion nendudildainnisaiuon

ANNUANANRVBTANAGBL (Axel Colling, personel communication)

= o dl ] a a ¥ a oA $% o dl a 1
FFuunsnaensalsnnaeastn@anieiiesliiminag Hgniiuimaasuivatsziduei
. 1 aal . a % 1 Qddgj o A
relative Se, Sp, Ac WAy K WU9131 IHA wae i-ELISA HA1AnNaanadadssudng 2 254 Tuszrunald
A9 0.235 (Table 4) Yiatazauduszazinataadni17iluisn 49123 HA aziiAan oA wazldualy
o v o = 1% o rd‘d o . a a dqjdl .
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Abstract

A prototype Indirect Enzyme-Linked Immunosorbent Assay (i-ELISA) test kit is developed
by National Institute of Animal Health using extracellular antigen of Bukholderia pseudomallei
isolated from human and animals (swine and goat). From quality assessment of the test Kkit,
optical density (OD) of lower control limit (LCL) and upper control limit (UCL) of strong positive
controls (C++), weak positive controls (C+), negative control (C-) and conjugate control (Cc) are
0.810-1.182, 0.423-0.607, 0.199-0.307 and 0.062-0.166, respectively whereas percent
positivity (PP) of those values are 81.325-118.674, 42.469-60.943, 19.979-30.823 and 6.224—
16.667, respectively (from 500 repeated tests). Considering from the PP values together with the
Receiver-Operator Characteristic (ROC) curve of antibody level of positive and negative
controls, the cut-off and uncertainty of PP are at 40% and 30-50%, respectively. From 20
repeated test with 5 plates per time in each group of C++, C+, C- and Cc, the results are within
the LCL and UCL range as recommended for the test system. Moreover, testing with positive
and negative control sera confirmed by isolation, the diagnosis sensitivity (DSe), diagnosis
specificity (DSp), and accuracy (Ac) are 86.67, 91.40 and 91.26%, respectively. Compared with
routine serology diagnosis methods as Indirect Hemagglutination (IHA) and i-ELISA with 590
goat serum samples, relative Se, Sp, Ac and Kappa of i-ELISA are 76.03%, 100%, 94.06% and
0.827, respectively. From this study, IHA show low DSe and its result is fair correlated to
i-ELISA. In conclusion, the developed i-ELISA containing the high sensitivity that it could be used
as the effective screening test for surveillance and control of Melioidosis particularly in late

subclinical and clinical infection in livestock in Thailand.
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