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Burkholderia pseudomallei ihigouvadi Gofiil Wrguedlsandonslad FoiliiRaanufiaUnddesTenz
wae mvestume Tasamnemsdaiselunszy 1deaiiiiu ung Eyivlidihe"e#ia msnneitede
finadnagiilsy “nimmgisansanmst sFiavestheldmsdnmnill#is conventional PCR Tngl# LPS primers
fenusnssediSulevende B. pseudomallei 1833 real-time PCR Iagld 165 rDNA primers tfionsiam
fiduoveade B. pseudomallei Wiheideavesdihesnnu 32 nefifiennsasenuaiiselunsze doa
wazihfumsimnilamenavenudunazlsmennaluvamansfueenidsunilovelszmalne Tnglusnouil
fhuse B. pseudomallei $wnu 19 1o whsuifisuiunguithefdaiseunafiGesiiaguinau 13 1o ldun
Burkholderia cepacia 1 318, Escherichia coli 1 318, Klebsiella pneumoniae 4 518, 1 318, Staphylococcus
aureus 3 1Y, Streptococcus pneumoniae 1 YUAY group A Streptococcus 2 NY namsAnE1lse " NEMNYes
conventional PCR wuhiian anul anudume anhmenavinuazavinneraay Wudesas 37 (95% CIL:15-
59), 92 (95% CI:78-100), 88 (95% CIL: 65-100) uag 50 (95% CL:30-70) MmNy lenaiianzvideds
real-time PCR wuhiisanwihidfinduiihiiosas 63 (95% CI: 41-85) uasmasumzanauiiuosas 69 (95%
CL: 44-94) Tagfidvnenauiniosas 75 (95% CI: 54-96) nazAnihnenaauiosas 56 (95% CI: 32-81) iile
vhmma evlunguithefidaite B. pseudomallei wazi v33a1a 5 MeWUTA3 conventional PCR uagis
real-time PCR fienanly _stuiihidosas 80 (95% CI: 45-100) uag 100 (95% CI: 100-100) suardiu Tnes
conventional PCR 131130685331y B. pseudomallei Tunszu Lﬁ@mﬁ'aﬁﬁmméﬂﬁ% A 10°cfu/ml %ﬁ% conventional
PCR @237 real-time PCR  131389529wu133nas DNA 983305 @ 10 pg uag 50 fg dpUAen PCR muaey
35 real-time PCR #anullumsasiany B. pseudomallei Tunszu 1@ea snihiahazimving “msulilumsnsm
Fdensdnige B pseudomallei Tunszu @eaibeadn luvaiziiis  conventional PCR fidanusumsuas
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Detection of Burkholderia pseudomallei DNA in whole blood samples
of bacterial septicemia patients using conventional PCR and real-time PCR

Wisansanee Thaewpia'*, Chonthida Supaprom?’, Wattanachai Susaengrat’, Chanvit Leelayuwat®,
Ganjana Lertmemongkolchai®

Abstract

Burkholderia pseudomallei is a bacterium that causes a disease known as melioidosis. Infections of
B. pseudomallei appear in several organs including acute septicemia which showed high mortality rate. The
rapid and high efficient diagnostic test may reduce the mortality rate of melioidosis patients. We performed
conventional PCR using LPS primers and real-time PCR using 16S rDNA primers for detection of B. pseudomallei
in clinical blood specimens. Bacterial culture was used as a gold standard. Blood specimens from 32 suspected
bacterial septicemia patients were obtained from admitted patients in Khon Kaen Hospital and other hospitals in
the region. These consist of the patients with 19 B. pseudomallei and 13 other bacterial infections including
1 Burkholderia cepacia, 1 Escherichia coli, 4 Klebsiella pneumoniae, 1 Enterobacter species, 3 Staphylococcus
aureus, 1 Streptococcus pneumoniae and 2 group A Streptococcus. The sensitivity, specificity, positive and
negative predictive values were determined. Conventional PCR showed low sensitivity of 37 % (95% CI:15-59)
and high specificity of 92 % (95% CI:78-100) with 88 % (95% CI: 65-100) and 50 % (95% CI:30-70) of
positive predictive value (PPV) and negative predictive value (NPV), respectively. In contrast, a real-time PCR
and using of combination test showed higher sensitivity (63 %, 95% CI: 41-85) and lower specificity (69 %,
95% CI: 44-94) with 75 % (95% CI:54-96) and 56 % (95% CI:32-81) of PPV and NPV, respectively.
In 5 melioidosis patients who have died, both PCR methods showed rising of sensitivity [80 % (95 % CI: 45-100)
and 100 % (95% CI: 100-100)], respectively. The lower detection limit of B. pseudomallei by conventional
PCR was 10® cfu/ml. The conventional PCR and real-time PCR could detect B. pseudomallei DNA of 10 pg
and 50 fg per PCR reaction, respectively. The higher sensitivity of real-time PCR may be useful for early
screening test, whereas the conventional PCR with higher specificity and PPV may be used as a confirmatory
test for diagnosis of B. pseudomallei. Therefore, the two assays may be used in combination as rapid molecular

diagnostic for melioidosis which might lead to a reduction in the mortality rate of melioidosis patients.

Keywords: PCR, Burkholderia pseudomallei, Bacterial septicemia
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aedosar 20.4 33 anhlumawmiie (Gevay 4.4)
manan (Gewaz 6.1) uazmald (Sevaz 5.9 )
150 melioidosis AA@BlANINVIAUNAT AN
maumely wazmaduens seeziladn 1sa
ngj 1 o/ = =)
wulddand 2-3 Jusudsnuvaiginon 01msvedlsa
fivanegduuy 15u m3darelussuumudumele
N X de o X 4 A Xa o
MsAageniviiuazilelgesou MmidAaiseluaiviy
1 a 4” 2 4! Al
moaludquagmsdaselunszu 1hen s
011" vFalamelu 48-72 Hlusmalasumssnm i
M3n5193tedelsa melioidosis MIWEUHIANIS
INTMIWIzIBonazMsnsanNElslad  lagdsms
A A g aa Aa oA A 19 v
et duitinasgunlianuinseioudldnm
naneTUluMInTIUENBIAYENIT0 TINRINMIIINZLENITD
v 1A o dﬂi V0 % 4 =} 1
alanaliannlunsaindiheldsuedugasnmnnon
1 =) dd’ £ 1 o/ 1
um3nameslslagnlfegilginlulsmentnavenunu
@9 75 indirect hemagglutination antibody test (IHA)
Henuhnazanuinmezasudem WenSouisuiy
msasnannilsladslindu 19U Enzyme-linked
immunosorbent assay (ELISA) FINNITANTATIIMN
a g - (5)
15A1DUIDVDIRTOAIY
PJagiiuimawannIsngers (polymerase chain
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Tuil wa. 2542 Fafunguiiedien wlumsinm
v84 Suputtamonkol nazaaiz™ Iaefinamsimsusnise
ndeadlu B. pseudomallei 1194 19 1y waziiu
iFounaiGosiingug s 13 110 18U Burkholderia
cepacia 1 98, Escherichia coli 1 318, Klebsiella
pneumoniae 4 318, Enterobacter species 1 319,
Staphylococcus aureus 3 318, Streptococcus.
pneumoniae 1 N8 Uag group A Streptococcus 2 1Y
2. Mg
Ui IionveInguiied 10 Aadans Iny
whiden 5 fiadans 1 'luwa hemoculture 1o '3
WIzuenie (M3ziden msuwaai 2 uaz 3
%uagiﬁuqaﬂﬁﬁwmuwmé Tagriugissaznaviny
15 i) uazda 5 Naddns 1 TuvasaiAudied
idoafiil 15 heparin 1 1sfwidenuds  Aadidue
vouBenn buffy coat Tntldya FAadiduie usag
Qiagen Blood Mini DNA kit (Qiagen, Hilden,
Germany)
3. Olionucleotide primers
LPS primers® laun LPS 1 (5-CTCTCAGATTG
CTGACAAACCC-3) uaz LPS 2 (5-CGGATGAAC
TCGAAATCCACCG-3'), 16S rDNA primers"” laun
Burk 16S-S (5/-TTCTGGCTAATACCCGGAGT-3/),
Burk 16S-R (5/-GCCCAACTCTCATCGGGC-3/) uag
Burk 16S-TM (FAM-CTAACTACGTGCCAGCAG
CCGCGGT-TAMRA)
4. BNMINATIZH
41 wnzneniFounaiizenndiediuien
vofihedeialesdnluifd uasamanensiinveaise
Tasmne suam NUAMITILASN
42 M BUM ANZilmaz NUDIURATEN
PCR 1dud anmduduvesthen gamgiuazim
90317381 PCR 1agld LPS primers uag 16S rDNA
primers @fﬂ’ﬁ
4.2.1 Conventional PCR (19383 PTC 200
Thermal Cycler) 1% LPS primers Lﬁmﬁmm MUYDY
19ugnIIIeNse B. pseudomallei TaglFUfRs e
PCR f5uia91amsfiny1ves Rattanathongkom

uazaair SdWauI33 PCR uazesnuuy primers
910 specific DNA probe (pKKU-S23L) ffanusume
dofiduieveate B. pseudomallei ® aying PCR
products @28735 agarose gel electrophoresis %aﬂﬁﬁ%‘m
PCR 1lszneusneg 1X PCR buffer, 3.5 mM MgCl,
500 nM LPS1 primer, 500 nM LPS2 primer, 200 uM
dNTPs, Tag DNA polymerase 1 unit uag DNA 1 ul
Tnemalsunsumshauyeaaies PCR muddy sl
95 °C 5 Wi, 95 °C 15 3, 57 °C 1 Wi, 72 °C
30 AU 1 50U uag 95 °C 10 3w, 95 °C
153U, 57 °C 1 Wi, 72 °C 30 JNNNUIMU 45 59U
4.2.2 Real-time PCR sl%'m'ém Rotorgene
3000 (Corbett Life Science, Australia) 1% 16S rDNA
primers Lﬁmﬁmmﬁu 16S rDNA uazls Tagman probe
lumsasas PCR products ?Jau%'o B. pseudomallei
Fafurleainnsfinenves Tomaso uazamy
Tavlda18uioveaise B. pseudomallei 16WuFEND
K96243 {udidueuifinsilumsh standard curve
fiaududu 1, 10, 100 uaz 1000 pg Ao 1 VAT
Fu/aR3en PCR Uszneude 1X PCR buffer, 2.5 mM
MgClQ, 500 nM Burk 16S-S primer, 500 nM Burk
16S-R primer, 500 nM Burk 16S-TM probe, 200 uM
dNTPs, Tag DNA polymerase 1 unit uag DNA 1 ul
Tnesalsunsumhaueeaaios PCR mudu il
95 °C 5 w#, 58 °C 30 3Nd, 72 °C 30 INNUIU
1 50U uag 95 °C 30 3w, 58 °C 30 3w, 72 °C
30 NN 45 S0U
4.3 NA 89U detection limit BAZAIIIN
fidueveuie B. pseudomallei Wuhethaidendneis
conventional PCR ua¢g real-time PCR
5. M35IAITHTOYA
mmanuly (sensitivity) AN (specificity)
AMeHauIn (positive predictive value, PPV),
AMuIeNaay (negative predictive value, NPV)
uaz Likelihood ratio (LR) 98435 conventional PCR
uay real-time PCR lagulisuiiieuauisimzusn
onuaiide sdfilAtinasgulumsane
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MIYsIINAMANYDIT conventional PCR uaz
3% real-time PCR lunisasnaifiadonisinize
B. pseudomallei wuhiiaanulumaviovas 37
(95%CI: 15-59) uaziesas 63 (95%CI: 41-85)
AmaNNNIZIMAYSesas 92 (95%CIL: 78-100)
uaziovay 69 (95%CIL: 44-94) AWNUIBHNALIN
whiviesas 88 (95%CI: 65-100) uaziovay 75
(95%CI: 54-96) ahuwrgNaauiAUissas 50
(95%CI: 30-70) uazivvaz 56 (95%CIL: 32-81)
mumau lasiia1 Positive Likelihood ratio (LR+)
WAL 4.79 (95% CI: 0.67-34.45) uag 2.05
(95% CI: 0.85-4.97) musiu Favnededs conventional
PCR uag real-time PCR filom as1anufiduievesise
B. pseudomallei unguiihefifiulsa melioidosis 4.79
uaz 2.05 shwesdiliifulsn amdidy meitede
msdnige B. pseudomallei Wunszu 1dealagldfa o

10 pg /Rx
10 pg /Rx

10° 10° 10°

5 nuNAMANND ANNNIINE AngNaTIn
MMINYNAAY Uag LR+ UIAgIRUMI1$I5 real- time PCR
1915210UANANYDIID conventional PCR 118235
real time-PCR Gluﬂ’sj:uwjﬂaﬂﬁam%ﬂ B. pseudomallei
uazt~eFIanunian annhunnuievaz 80 (95% CI:
45-100) nazsesas 100 (95% CI: 100-100) MNAGY
Detection limit Y9935 conventional PCR
A X . U sY A
NNM3909W1F0 B. pseudomallei 18NUFEND
K96243 l¥iannuisonaus 102 - 10° cfu/ml uagyims
N0 U 2 A4 (duplicate) WUINIT conventional PCR
A g X .
THITOATIINUALOULDVDILED B. pseudomallei
iediduaurem a 10° cfu/ml (3UM 1) waziiieRoin
ABuIeYeTD B. pseudomallei 16WIFE1NDI KI6243
Téanndududaus 100 fg-100 ng sio 1 U{ATeN
LAZINMINA DU 2 A59 WUIID conventional PCR
A g X .
MNTAATINLYINUADUIEVOUTD B. pseudomallei
nanududum a 10 pg deo 1 UfATen (3U0 2)

(cfu/ml)
10° 10" 10* 10°

10° 10° 10° PC

B. ps
178 bp

3101 1 Detection limit 98435 conventional PCR 1ag1% LPS primers lumsasiomaiduie veu1se B. pseudomallei

e enuseriu 10%10° cfu/ml M = 500 bp DNA markers PC =

Positive control
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200 bp
100 bp

o] 3
x ¢
o
= (=%
(=] o
- -

100 ng fRx
100 ng /Rx
10 ng IRx
10 ng /Rx
1ng /Rx

1 ng /Rx
100 pg /Rx
100 pg fRx
10 pg IRx
10 pg /Rx
1pg IRx
1pg IRx
100 fg /Rx
100 fg /IRx

PC NC

gﬂﬁ 2 Detection limit Y9935 conventional PCR Iagld LPS primers Tumsasmadoule vea L‘?dss’i] B. pseudomallei
1319130919A1BUI 100 fg -100 ng fie 1 YJA3e1 PCR M = 500 bp DNA markers, PC = Positive

control,

Detection limit Y9935 real-time PCR

NC = Negative control

fo 1 UAse1 w5 real-time PCR 1313509590

NNMIROTNADUIOVOUTO B. pseudomallei wWuf  Vsnaididuievease B. pseudomallei lananuidu
91989 K96243 Tillanuiduduasug 6.25-200 fg  dueh a 50 fg do 1 Y{Aen (UM 3)

Fluorescence intensity

0.25

0.2

0.15

0.1

0.05

2001g

100 fg

2 g

/5 125and 6.251g

5§ 10 15 20 25 30 35 40

Cycle Number

gﬂﬁ 8 Detection limit ¥94 35 real-time PCR 1agl% 16S rDNA primers TUM3n59¥ A1duIeYeITe B. pseudomallei
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A ¢ ad X .
NAMIATIUANSHNALOULDVBNIYD B. pseudomallei
#1835 conventional PCR uagdd real-time PCR
Tagihmama out1 2 a53 ludrednidenveihe
Sulvildidn 3 30 Ao MsWuaz 1 “gmsanise
uuaiGelunszy 1@y 32 v lagulSudisy
NAN1TNTIVILATICHAVITNTINIZUENIBDIINLADA
a d X . v as
HAMINTRNALDULIDVONTD B. pseudomallei 91875

PCR Tushegidenvesfihendnise B. pseudomallei
lunszu 1@eanuIu 19 579 wasfaBauuanise
a d' =) [ 1 Aax .
¥adUluNIZL 189AUIU 13 918 WUIID conventional
PCR l¥navindasn 1uu 1 19 waglinaaulaon
MU 12 78 1ad5 real -time PCR l¥inauinlaou
N 4 519 nazl¥naavasuiiuiu 7 g (M5
71 uag2)

MINA 1 HAMINTINIATITHALOUIEVOUTD B. pseudomallei 7835 conventional PCR lagl¥ LPS primers

uads real-time PCR 1wl 16S rDNA primers g],uﬁ’mtmtaamlmN:'ﬂﬁﬂﬁam%ﬂ B. pseudomallei

=3 v dgll I~ o
Tunszu 1deauazlinamsmnzidetiuuiniiuiu 19 My

Conventional

Cycle threshold values

Combination
No Sample ID Clinical outcome 2 A

PCR of real-time PCR test
1 BP02 Survived + 38.09/36.08 +
2 BP03 Survived + 35.32/35.06 +
3 BP08 Survived - -/- -
4 BP09 Survived - 37.77/37.37 +
5 BPI12 Survived + 36.31/36.42 +
6 BPI15 Survived - 39.2/39.54 +
7 BP17 Survived - 40.41/37.94 +
8 BP18 Survived - -/- -
9 BP20 Survived - 42.98/42.84 +
10 BP22 Survived - -/- -
11 BP24 Survived - -/- -
12 BP25 Survived - -/- -
13 BP26 Survived - -/- -
14 BP27 Survived - -/- -
15 BP04 Died + 30.77/31.16 +
16 BP7 Died + 26.6 /26.58 +
17 BP14 Died + 34.39/33.75 +
18 BP19 Died + 36.56/36.34 +
19 BP21 Died - 38.26 /37.59 +

Sensitivity (%) 37(7/19) 63(12/19) 63(12/19)
Sensitivity of fatal cases (%) 80(4/5) 100 (5/5) 100(5/5)

* Performed in duplicate
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MINA 2 HAMINTINIATITHALOUIEVOUTD B. pseudomallei 3D conventional PCR 1agl¥ LPS primers
A . o ' A DAl Aa X A A A A A °
1agdF real-time PCR ludhedaidenveiheonfnidouvaiiisesiadulunszy 1deainnu 13 1e

Clinical Conventional ~Cycle threshold values W -0
NO. Sample ID Culture a a
outcome PCR of real-time PCR test
6 Cli2 Died S. aureus -/- -/- -
12 CI13 Survived S. aureus -/- -/- -
7 Cli4 Survived S. aureus -/- 41.09/41.51 +
9 CIl6 Survived Group A Strep -/- -/- -
10 cnz Died Group A Strep -/- -/- -
8 CI1s Died S. pneumoniae -/- -/- -
13 CIo1 Died B. cepacia -/- -/- -
2 CI06 Survived Enterobacter sp. -/- 38.16/39.37 +
1 CI03 Survived E.coli -/- -/- -
11 CI07 Survived K. pneumoniae +/+ 29.80/29.46 +
3 CI08 Died K. pneumoniae -/- 39.28 /42.14 +
4 CI09 Survived K. pneumoniae -/- -/- -
5 CI10 Survived K. pneumoniae -/- -/- -
Specificity (%) 92(12/13) 69(9/13) 69 (9/13)

‘ Performed in duplicate
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DNA probe (pKKU-S23L) fifianushngdediduie
¥0a1¥0 B. pseudomallei 19235 real-time PCR Taglé
16S rDNA primers " fifianusumeste mvesdu16s
'DNA v8ai%0 B. pseudomallei dailuduiifiardva
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Taghmsasiensiaisuievei¥e B. pseudomallei
lushethaidenvesdihesulmilbiiu 3 Sunfermsls
waz < “emsamseuvaiiiselunizy 1deasuay
32 919 lagdSulyauazng oum Anzlvng u
veelfii3en PCR 111 093591033064 Rattanathongkom

19 Famsanw

nazaaz®  uag Tomaso uazame '
g’/ ‘g!; 1 A . A g
ATNUNDING conventional PCR 101309 5NUALDULD
Y9UT0 B. pseudomallei NONMMIUTOM 9 10° cfu/ml
a a2 g -dy .
LaZATIAINUUTINUALOUIVDTD B. pseudomallei
lananudndui o 10 pg do 1 UgA%en  Bauane
NAMIANEIVDY Rattanathongkom Uazae NATIINL
o g X A e X .
ALOULBYDATD B. pseudomallei IHINNUIUIFOMN A
1 cfu/ml uaziiS30 DNA ¢ @ 0.5 fg ¢io 1 1jA5en"
Ly v o~ g vom 4 o
N91U9191ANNANT NARLdULID IaUSI R uANAI9AY
= yas
IagmsAnenes Rattanathongkom uazamizléisns
v a Jd o/ 1 A d' o v ¢ & =)
AafLdUIeIARIBEINLIABANIM I Isad IinIAoA AN
uazih pellets fvdeluduidoniielilandule
Tagase wsumh PCR luvaigimsdnwilléyga fia
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