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L%a’ﬁ'miiﬂayam (Multidrug resistant TB: MDR-TB) L‘TﬁJuL%a Mycobacterium tuberculosis ﬁﬁaﬁiamaﬁmﬁaa 2
YU Ao elsunuFu (rfampicin, RIF) wazlelyluendn (soniazid, INH) ifutlamiuasisaguiiddylusemelng
Tneitald n13m57939998 MDR-TB edan1sneileuasnadeunnubisesrdialsasasemsuds i proportional
method WageIivaL 19 Middlebrook 7H9 @dldinauu dfnaudestunuaulsail 10 Sminguasivstil
152U Anyplex™ Il MTB/MDR detection $aufuiiualniifidersdmsunsiaifdads MDRTB wiewfiuarusinga
Tunsseaumna T,maizuuﬁaﬂénmmsamwmiﬂawﬁuﬁ}umﬁuﬁLﬁ'snﬁi’iaqﬁumiﬁaﬁiaaﬂmwyﬂ%u (rifampicin, RIF)
(rpoB) ¥ 18 wuy waznmsnanewusvesiufisatestunisheres INH (katG uag inhA) 1§ 7 wuu msdnwnil
TnguavasdifleusaiiulsyAvsnmnanaiiadude MDRTB Tne Anyplex™ Il MTB/MDR detection fU3sinsgiu
¥13 phenotypic file proportional method lwde MDR-TB ‘17iLLEJﬂlﬁmﬂﬁﬂ’;ﬂﬂegﬁwﬁﬂuﬁuﬁ 7 d9in Ao danin
QUasws1Hl Alaviny elass 9IUINATY UATIUL NAYIT LATANAUAT FEUINUFBUAAIAL W.A. 2552 Bahpuiueiey
W.A. 2555 $1uau 105 1We Hansnsalaes proportional test wudn (uidle MDR-TB $wau 99 1He (Gesas 94.3)
FoTiaosio INH wfiadien 3 We Govay 2.9) wazlios 2 vlln 3 1We (Besar 2.9) 53U Anyplex Il system a@wnsa
'313%158 MDR-TB | 88 \Te (Souay 88.9) mﬂm'ﬁmswwﬁmmaamﬂé’awamﬁmevﬂmaﬁgqaaﬁ%mmﬂmamﬁ”ﬁ
n1smoeusazaiin lag Cohen’s Kappa (K) analysis WU Anyplex Il systern T K whifu 0.402 wae 0.73 WawSeudieu
U proportional test d1u§uU3Tadun13AesT INH wag RIF auddu [ululéin Sevay 11.1 vee MDR-TB Sslsianunsa
nTviladudae Anyplex Il system e19vsiatesiuussansamlunisasisidadensnes INH lnwasu Anyplex I
MTB/MDR detection system annsainunuszenadldlunisiiade MDR-TB angUselunianyiueaniduanile
sehslsfmuaiuihnalelndluduiidiiusiunmsressidufesdnudeluiiteussiiunannuligenndadlunsideds
nsABETEwdeIMATiAG
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Efficiency of Anyplex™Il MTB/MDR detectionfor identification of
multi-drug resistant Mycobacterium tuberculosis compared
with drug proportional method
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Aroonwadee Chanawong’, Aroonlux Lulitanond?, Seksit Sungkiri’, Pitsamai Saysud?

Abstract

Multidrug resistance of Mycobacterium tuberculosis (MDR-TB) causes the life-threatening pulmonary disease
worldwide including Thailand. It resists at least 2 drugs including rifampicin and isoniazid, which are the first-line
anti-tuberculous drug of choice. Diagnosis of MDR-TB has generally based on cultivation and anti-tuberculous
agent by proportional method and liquid medium that takes at least 2 months to report. Recently, Anyplex”
"I MTB/MDR detection system cooperated with real-time PCR were launched for molecular diagnosis of
MDR-TB at 10" Office of Disease Prevention and Control, Ubon Ratchathani. The system is able to identify 18
and 7 mutations associated rifampicin (RIF) and isoniazid resistance, respectively. In order to evaluate efficiency
of the Anyplex Il system, 105 clinical MDR-TB of unrepeaed patients from Ubon Ratchathani, Si Sa Ket, Sakon
Nakhon, Nakhon Phanom, Amnat Charoen, Mukdahan and Yasothon isolated were collected during October
2009-September 2012 and stored in at -20°C skimmed milk were enrolled to conducted against the
proportional test and Anyplex Il system. Ninety-nine isolates (94.3%) were verified as MDR-TB isolates, but the
others were identified as INH-resistant (3, 2.9%) and susceptible (3, 2.9%) isolates, respectively. Of 99 MDR-TB,
Anyplex Il system could identify 88 isolates (88.9%). Inter-rater agreement analysis between the proportional
test and Anyplex Il system for detection of INH and RIF resistance revealed moderate agreements for detection
of INH (Cohen’s kappa = 0.402) and good agreement for RIF resistance (Cohen’s kappa=0.731),
respectively. It implied that the 11.1% of undetectable MDR-TB by Anyplex Il system may be
associated with the efficiency of INH detection for the MDR-TB strains. In conclusion, Anyplex II MTB/MDR
detection system may be an available molecular tool for detection of MDR-TB in Northeastern of Thailand.
However, the sequencing of hotspot regions associated with INH and RIF should be further studied in order to
evaluate discordant results of these two techniques.
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NaneiulspfosmangauIu (multidrug-resistant
Mycobacterium tuberculosis, MDR-TB) Ussuntu
480,000 578 a9ANsauTBlanAmInn1saiin Usewmelne
aglunguuseina 20 SuduusniiigdRnisalfiniae
JalsanazTalsaneen Turia w.e. 2559-2563 Tudl
w.A. 2558 Usssnanisgaaiesielud 117,000 $1¢
JudUaelsaendsau 15,000 518 wasduualiuny
AUgRAAe MDR-TB i@y Usvuna 4,500 s1g"
15791988 MDR-TB 81@gn158auadnunsa NSHNLie
waznsnaaeuaNulsieeIiuaTH Mmensaaey
nsheselswuRBu (ifampicin, RIF) waglelgluondn
(isoniazid, INH) 1Jusg1etins wiiinazdeduds

@3 TunarssuinIuel weide

UIRTFIUALTIATUI
nseudlaanatiunumdAydmiunsidadenis
Amdotalsn way MDR-TBY 1ud w.e. 2555 weq
Uitannsialsn ddfnanutesiuaiuaulsad 10
Jminguasysll szuu Anyplex™ Il MTB/MDR
detection kit (Seegene Technologies, Seoul,
Republic of Korea) dwsunisiigauailn MDR-TB
JLUUAINGNIENN50n5ITgLUYEn MTB complex
LLazﬂmauﬁamﬁﬂmaﬁuﬁ:ﬁﬁma@imﬁgam RIF
uae INH Inglgimalulad dual priming oligonucleotide
ey tagging oligonucleotide cleavage-extension

As97AT g emallassalndigens©”

A1790

a o a o 1
Gli’Jﬁ]'JLﬂiﬂzﬂﬂ’ﬁﬂﬁ’]EJWUﬁ:sLUEJu rpoB 18 AU
promoter ¥038U inhA 3 AWAUS Lazdu katG 4
o 1 o 1 (8) = dydo./ (3
AL 530 25 dunue® nsfinwiliTnguseasd
WeANWIUTEANENINA1INTIANUABENTD MDR-TB
mavsnwliluiesufiRnisuiouiiouiuds drug

proportional test

EAUAZIINT
1. wuafiedilddnen

&o M. tuberculosis HaSun5itadyin
Aosioen RIF uay INH 1w 105 @We fuenldain
fhegetanlaiinsng seiafounanau e, 2552-
Aueneu w.a. 2555 wagtiusnwlily 10% skimmed
milk (Oxoid, Hampshire, England) ﬁqm%gﬁ -20
perLaed o MiosuuRnisinilse drinauleiu
uaulsail 10 Swinguanvsiiiiniesietg
fananT subculture a3uU Lowenstein-Jensen (LJ)
medium n&saineuiguunil 37 esAwallea
w1y 8 dUaY wazmsiadudualddsnadaiay D
BIOLINE TB Ag MPT64 Rapid test (Standard
Diagnostic, Gyeonggi-do, Republic of Korea) #1335
fusemdmun neuflasdiluldlunisyiinismegey
folu

2. nﬁmaauqmamﬁ'ﬁﬁam RIF waz INH

#7875 proportional method

Jelalafives M. tuberculosis 2-3 loop
asluvaanuITIRNUMIVUIN 3 Hadkuns 10 Qﬂu,asﬁw
naulside 4-5 wen WweeEISIRIELATEY vortex
mixer 3-6 Uit WuinndulfidefiuAudn 2-4
fladansnaude vortex snATaudIRendls 20 Wi
Lﬁaiﬁ’mvﬂauL%ammm‘lum’mmvﬂau a8 cell
suspension aﬂuwaawmaaaLLa’JUiumwmuIM
Wi1AU 1 McFarland Standard ﬁ]’muumammam
10 whluaneau (107, 102 10° way 10™ dilution)
fedelunasnfiiioans 10° Usuas 0.1 mL asuu
LJ-medium #l INH wudu 0.2 pe/mL, 1 pe/mL
Wag RIF WU 40 pg/mL wag LJ medium lainauen
oufl 37 sermnwaldua Wuan ¢ §Uasi e1una
nsnadeu \Wereialaniianil eillelatinng
VU LJ medium finanen Tudndruvessiuiulaladl
WNNISEWINRU 1% Wewieusiuauun L medium
Flaiuanen Tngld M. tuberculosis H37Rv dslaraen
INH uae RIF fuiietalsanos INH was RIF filésy
ndnialsa AsuAIUANLIA NTENTIEITITUAY
Hudonunu®”
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3. A5ENARLOULYDY MDR-TB

Mdueves MDR-TB vhnsafialnetiien
ExiPrep™ DX Mycobacteria Genomic DNA kits Lag
ELsffLﬂ%‘aﬂ 16DX automated extraction system
(Bioneer, Daejeon, Repubic of Korea) ANUITNIT
fiussnimun AMduediatnlafulilu elution buffer
Usu1ns 50 lulasans uazifulifigamgd -20

ssmwadeaiioldlunisnaaeu realtime PCR
4. M5ATIVIATIINTABE RIF waz INH

#28 Anyplex™ Il MTB/MDR detection assay
meAdwe 5 lulasansaslu Anyplex |l
PCR master mix U3uns 15 lulasdns Sslszneu
A28 AXMTB/MDR TOM 5 lalasans, 4X Anyplex PCR
Master Mix (with UDG) 5 lulpsansuag RNase-free
water 5 lulpsans andutndunios CFX96™
real-time PCR system (BioRad Laboratories, Seoul,
Republic of Korea) I@ﬂﬁlm’m%umu Denaturation
95 parnwaWed 15 wil AeorsUfisendens
50 59U (Denaturation 95 osFgaLTed 30 U,
Annealing 60 a3ALwaLTYE 60 TUiay Extension
72 psraidua 30 Jund) dedeuiAselutumey
YBIN1TNTIVFUA Y QYIUVOIATHTOUAT gaungdl
voaURRT R nTuIN 55 ssrniwaiia luaudl 85
paraldea Tasarindyg aneaisidoasd
Lﬁm%{uﬂqﬂ 5 3wd wazazwansAoanuluy Melting
curved3t3adas FAM, HEX, Cal Red 610 ua
Quasar 670 Tddmsunsindulfisenisiisuthng
MTB, Suiltiendesiunisaesesn RIF, Sufiientes
fumsmasioe INH wag internal control AU
A1 melting Tm U99a1315090as HEX 1A1581119
62.0-70.0 D9ANTARYdE @1uA1 melting Tm V09813
1399uas Cal Red 610 HA15E1MINY 62.0-64.5
eAaREd (katG) wag 69.5-72.0 a3ALYaLTYE
(inhA) 9MnTUFINITIASIERRANTSIAEUDIN
TUsunIsNenlul@ Seegene Viewer 2.0 (Seegene
Technologies) MUANNTEUIUNMINAFBULAY positive
uay negative control nnsoufuyanageusIas

nslide positive (Foailsanesn INH uay RIF #ild
Sunndnindadse nsuaiunAulsn NTENTIESITMER)
WAy negative control (M. tuberculosis H37Rv)
5. NFIATIZANIIEDA
ATUIIAIIULANEDAAA DIVDINITNAFDY
1neld Cohen’s Kappa " (https:/Avww.easy calculation.
com/statistics/cohens-kappa-index.php)

NAN1SANE

1nfI9E1 MDR-TB ﬁLLsﬂiﬁmﬂﬁjﬂw FENIN
T w.el. 2552-2555 §1uu 105 fegns Wiethumaaeu
Aulresduinlsa RIF way INH lngds propor-
tional test Wui WuldeResossdewin Fade
Ju MDR-TB $1wau 99 1We (Seway 94.3) \dene
foen INH vilaien INadedu non-MDR-TB $1uu
3130 ($ovay 2.9) uasideillienviianswiin 3008
Ju susceptible-TB §1u7u 3 o (feway 2.9)
Fauandlunsnedt 1

nsnsramidenaelagly Anyplex Il system
WuITbunNgd MDR-TB 97u3u 99 o (anansdi 1)
Anyplex Il system Tiinans3iu proportional test fip
Huideiinesn 2 wia videldu MDR-TBSS 1o (Yavay
88.9) umlinan15Iuadu#1991778 proportional
test™? 1WoReAtadeRinnatadiu non-MDR-TB 10 17
(%owaz 10.1) Tnouvaludedinosesn INH adinidien
$1u 3 1o (Bovaz 3) uasideinesesn RIF widn
fen $1uu 7 @ (Gesay 7.1) warddadeiiawann
L“f]m%a susceptible-TB (L%@ﬁl@i?ﬁyamﬁ'aaawﬁm
$1uu 1 1o (Zevar 1) nadananauandliifiuin
Anyplex Il system fiuszansamlumsifdedude
MDR-TB lagndes Souay 88.9

nsnsramidenaelagly Anyplex Il system
lungu non-MDR-TB uag susceptible-TB 113U
3 130 uay 3 1We AuAEU WU Anyplex Il system
Tinanssiu proportional test ngs‘% ADATITNUY
Juidedisesn INH siafion 3 We ($esay 100)
Foilaifenn INH waz RIF3 e (Yosay 100) ua
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Aananauandliiiiui Anyplex I system SlUseansam
Tun1530ed8i@e non-MDR-TB lagndes Sevar 100
TuihueaReIiu MNIATISANANIATIAVOT Anyplex
Il system IuLLdﬂJaﬁmeﬂﬁmmammﬁﬂmimw
nsheguAazeia Ao INH w38 RIF Wiles marker tien
Tnglaifnilefle drug resistant marker vosdelunm
591 lASesuunidenunisiesn INH vie RIF
IINNANIIATIINETT proportional test ba 2 Ny Av
nduidiaiine INH 102 o (Fefiresn 2 win 99 1
+ ofine INH sliouien 3 1¥0) waznauilne RIF

99 in (leuAlRanNneen 2 ¥fia 99 L@a) Wiadmseu

WU Anyplex Il system A57aNUN15ABEN RIF 95/99
o (Seuar 96) Turmzinsianunisiesn INH 94/102
dy Lo LY n‘al' d‘ v U
W (Seway 92.2) laenunisnateiugiietvesiu
N15ARY7 INH NFWIS katG82 iegns (Sovag 87.2)
PG promoter 11T inhA 10 f9E4 (Sowag 10.6)
LAZNUNIINANENUTTINAUNIADIA UMY 2 F10879
(Fewar 2.1) Hadana1ulletandnsginieaisiiies
AAIUADAARDIVDIID Anyplex Il system AUIS
proportional Wu11gA1 Cohen’s Kappa LA 0.402
o o Ids} 1 d‘
d1m5UN1IM51AN5AR081 INH (A151991 2) Lag
Cohen’s Kappa M1AU 0.731 dm5un139$29013
fosio RIF (A15199 3)

A15197 1 anudunusvesn1TIdadunsneslelglusid@nlangds drug proportional test AU3S Anyplex |l

real-time PCR

Drug proportional test

Anyplex Il System Total
INH-resistant INH-susceptible

INH-resistant 94 0 94

INH-susceptible 8 3 11

Total 102 3 105

INH, isoniazid; Cohen’s Kappa, 0.402

A5 2 Auduiusvesn1dadunisheslsunuU@ulaeds drug proportional test AU3S Anyplex |l

real-time PCR

Drug proportional test

Anyplex Il System Total
RIF-resistant RIF-susceptible

RIF-resistant 95 0 95

RIF-susceptible a4 6 10

Total 99 6 105

RIF, rifampicin; Cohen’s Kappa, 0.731
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A9 3 Auduiusvesn i MDR-TB Tne33 drug proportional test U3 Anyplex Il real-time PCR

Drug proportional test

Anyplex Il System Total
MDR-TB Non-MDR-TB

MDR-TB 88 0 88

Non-MDR-TB 11 6 10

Total 99 6 105

MDR-TB, RIF and INH resistant MTB isolates; Cohen’s Kappa, 0.478

dyluaziansalnanisfinen

MDR-TB nedyymansisaguivusemelney
wnBetu n153dads MDR-TB l¢egnasansa Jed
unumdAysensAIvANLazJoiunIsLNTNTE Y
n9ifadeite tulsamesilasitendluanaldsy
s luszey 10 Tinuun nadaddyende
ﬁugmmsmmaaummawﬂ’uﬁuuﬁuﬁﬁﬁumi
aSaeuledvioluanadmung sudansnaneiug

M Ansmee1 RIF 903

FAnTuuy promoter vostuy
g1naInnIsnateiuglusumus 81-base pairs hot
spot region wiefliunin Rifampicin-resistant
determining region (RRDR) Tug rooB dunsoen
INH duiusiunisnanewugly katG, promoter
1035U inhA wazBudu 9 W ndh, aphC uaz furA
L“f]uéfu“zw

fmsAnvnisvegeudeiesdie Anyplex
wilulsemanazaneUsene 1wy nsAnees Salj
wazAnug? s1eaua1ANdly AN A e
NAUINLAYHAAU WU Soeay 86.4, 99, 98.8 Lay
88.4 MIUAIAUAINSUAIDENAINTIATEUUNIAU
mela dmsunsfnuilulssinalve lnsgne gossu
wazAne™ s1e9uA1ANNly ANNTIIE Aune
NAUINUAYHAAUABNISATIINTSABEN INH, RIF LA
MDR-TB wiowU3sutfisufiunisiinsziaasiaias
MGIT 960 fiaanulwiniudseay 95.2, 100 way 94
AIUAIPU AU NNITB8aY 98.7, 97.6 war 98.9
ANy FednedneildlunisAnurieansiidy
#108198975219919AATN LANFI99INNISANEE
flddevnlaladifuinuliluiesu fuanasg

WARARNEOATINITATIINTINIATIEY MDR-TB e
Jovaz 88.9 @vnARoINUNANITANEIUDY Molina-
Moya B tazanz"” wuin Anyplex Il system @13158
J9ds MDR-TB l¢is08ay 83.3 (30/36)

nansAnunsdl Wuanslidiuin Anyplex™
Il MTB/MDR system Foduszuunsnsraitedy
MDR-TB doulestuSealnifidens asfiuselond
semsitadusalsareslunsailinanereseaes
#ia fesnlinanisidedeuuunngs Weleold
wilunsalitlinaneensilasanile nislinee fifems
se¥afiaziinna false negative result VlwiuUanaiin
{u non-MDR Uszanas Seway 11.9 (MsAnwiil)
fe¥oay 16.74Y

N19M3297UduRANANA (false negative
result) 4 dalwainanaufianaialunsasiady
#Heen INH (Cohen’s Kappa wiifiu 0.402) dhuitioeis
Urunanainainauiinnaialunisnsiafuaoen
RIF (Cohen’s Kappa LU 0.731) uazdannassiu
senuiinui Symlunmsitadonisaes INH 16
#N71 RIF (Sali wazaniz) @ n5it Anyplex™ Il MTB/
MDR detection system 13Ja1msamm§u§amiu
Fadaunanioradaan primer 11 real time PCR
luinsounqueumilsiidl mutation veudenesily
ﬂa;:uf‘: nsAnwdeyasduluaniIsnateRuglugu
fainanemsinisinsinueely elwlddeasy
Fidodely
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