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Performance Evaluation of Anyplex Plus MTB/NTM and
MDR-TB Detection Kit for Detection of Mycobacteria and for
Anti-Tuberculosis Drug Susceptibility Test
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Department of Laboratory Medicine, Chung-Ang University College of Medicine, Seoul, Korea

Background: The Anyplex plus MTB/NTM and MDR-TB
Detection kits (Seegene, Korea) a real-time PCR assays
for direct detection of Mycobacterium tuberculosis (MTB)
and nontuberculous mycobacteria (NTM) and for identi-
fication of rifampin (RIF) and isoniazid (INH) resistance
of MTB in various specimens. We evaluated the diag-
nostic performance of the Anyplex plus MTB/NTM and
MDR-TB Detection Kkit.

Methods: To determine the ability of the kit to detect
MTB and NTM, 557 samples were tested. The diagnostic
performance of the Anyplex plus MTB/NTM Detection
kit was determined based on the results of culture, nu-
cleic acid amplification tests (NAAT), radiologic analysis,
and clinical features suggestive of mycobacterial
infection. The performance of the kit was compared with
those of other real-time PCR kits. For the drug suscepti-
bility test (DST), 51 MTB isolates were tested. The diag-
nostic performance of the Anyplex plus MDR-TB
Detection kit was determined based on the conventional
DST and compared with other molecular DST Kits.
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Results: Sensitivity and specificity for MTB detection of
the Anyplex plus MTB/NTM Detection kit were 82.9%
(63/76) and 99.4% (478/481), respectively, while those
for NTM detection were 76.5% (13/17) and 89.6%
(484/540). Sensitivity and specificity for RIF resistance
detection of the Anyplex plus MDR-TB Detection kit were
100% (3/3) and 97.9% (47/48), respectively, while those
for INH resistance detection were 83.3% (5/6) and 100%
(45/45).

Conclusion: The Anyplex plus MTB/NTM Detection
kit showed good diagnostic performance for detection
of MTB and NTM. Especially in MTB-positive cases,
the Anyplex plus MDR-TB Detection kit provided rap-
id and reliable results of drug resistance to RIF and
INH. (Ann Clin Microbiol 2014;17:115-122)

Key Words: Anyplex plus, Molecular diagnostic techni-
ques, Multidrug-resistant tuberculosis,
Mycobacterium tuberculosis, Nontuberculous
Mycobacteria

Fog Aurt ek A 24 A U AEE A
sto] HA X gE WA ko 7129 WA A se] uby
Aske osheel BFAolvh). ae AEHQl g
A NS AR ok 3 2717 4% o| 49| A|7be] 4
Hoz, G WS Lol fA7 oS Zstel A
Sl A ol RE dlFeh EAD A4 o] go] F7hs)
I 9}

EIE A PINE

2 NE e

=B

FEIAE Zhekslar, At 7157} SAloll ekt
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Ho 24, Anyplex plus MTB/NTM Detection (Seegene) 7] E+
AN is6110%+ mpb64, ] 16S tRNA ALl Hol A
ol AHAl(primenE  AH&3ted,  A(sputum), = EAH Y
(bronchial washing), |H(body fluid), 27 ZZ(fresh tissue) &
Rt ZiAlell A A4 AT 9l v e S g IE
= /Me=E]l9de). Anyplex plus MDR-TB Detection (Seegene) 7] E
+ rifampin (RIF) WAloll F#% 1571A] & 0]9} isoniazid
(INH) Aol 213k 6717 Edulol 5 Bl AES = A5
319k=]9131, Anyplex plus MTB/NTM Detection (Seegene) 7] E.2]
228 Aol olgelmz AE A% F UM o]5 3l
skl of 408 AERF 27h2 2ass Ale] 2 Aol
1 ool A= MTB/NTM % MDR-TB 755 913} Anyplex
plus MTB/NTM Detection (Seegene) = Anyplex plus MDR-TB
Detection (Seegene) 7| E2] 38418 H7slaz} 7]E0l] A8
9 MIBINTM 2AHS 5 87390 WA 2AHSsh u)zelg]

o}

MATERIALS AND METHODS
1. CHA

201240 49138 77HA Felalekl kAl st
AT A, vk 2 AT POR BAZ} 2 % 4169 3
2o 55770] AA(ZF7] AA: 40270, Bl ZEF7] A 15571)
£ er A AEss Frisich 3571 AAl= A
I} 7134 | ZAF Ho] Lol vl EET] HAAle =
27, o, A, Sl ol s, 39 Sol
Soiek ol 7AE % el Ageka gl Aalel
(The Korean Institute of Tuberculosis)2] £33 g+A8 4] 7}
T4 A AIE Ads 5 AN S0 AT 3 7AAel
sAe FANA WA A< Hrksisleh & d7e S
sk A 8-2] ¢ 93] (institutional review board)] %

Elsdesd

2. hiba =g HALRE HHS
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P 0k 7 AHacid-fast bacilli smear, AFB smear)$} Hljok
<+ ikl AE s o AR el whel kg3t 3ol
Al3Ysliek2]. Ago|uh &zt o] 293¢ 7ol e A
Z|= 0.5% NALC/5% NaOH (N-acetyl-L-cysteine and sodium
hydroxide) =3HA] ks &% H7bsto] AAelssict. 4t o
A2 auramine-thodamine 333 I4& Alegaslolar, FAolw
Ziehl-Neelsen 322 2Q1slqic}. shibt = Ak 7]
A 2] (Centers for Disease Control and Prevention,
CDO)9 7ol whe} A& eh3].

AR oS 91 A Rt =t 43 V1T W

© & AAe|S A3eF = BACTEC MGIT 960 #H%¥ F-E(Becton,

Dickinson and Company, Franklin Lakes, NJ, USA)2} 2% Ogawa
B Z](The Korean Institute of Tuberculosis, Cheongju, Korea)el|
FE319ick. BACTEC MGIT 960 % &H (Becton, Dickinson
and Company)+= 37°CollA] 65 5<F vleks}d 3, Ogawa HlA]=
37°CollA 85F E<F wllokstiet. A wiR| e} 24| wijA] Foll 3t
7 ol ge] wiz|ellA] ARk 75 wiekel g o2 A slie). Al
9] BAL AulF Eolakd Al MPT64 (Standard Diagnostics,
Yongin, Korea)& ©]-8-3}1c}. H|7Z s} (nontuberculous my-
cobacteria, NTM)< & 371 AF¥ (reverse blot hybridization)2]
A2lE A8 MolecuTech REBA Myco-ID (YD Diagnostics,
Yongin, Korea)2} AdvanSure Mycobacteria GenoBlot Assay (LG
Life Sciences, Seoul, Korea)5 o]-&3slo] EA i)

3. 2o A "o
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4. Anyplex plus MTB/NTM and MDR-TB Detection

Anyplex plus MTB/NTM Detection (Seegene) A= A
v gl ulool] o] 83k A9} FU3t A7oll, FLR o E
AF 3 2o AAE o] g3llaL, 71 B AE Ar el ule}
iAol Ee] HH 2l H(@d% NaOH)S i 7kstol Zxeleiiet.
A DNA 55 913l AXe] & doldles AA-EE 1.5 mL
Frioll £7130 1 mLe] HE 9L, 15000xgell4] SE2F Al
23t vhe i AlAsIAch 07]oll DNA 588 100 #LE
Y51 3027 ]2 2 412 the 100°CollA] 2047 7Hdslsd
t}. o]% 15,000xgollA] 537 AAlEelslar el A 5 pL
£ PCRoI| AH&313{ck. PCR 42 PCR master mix7} 15 L4
55o] 9l PCR FHO ZF AAoA] 538 iS5 pL
Y& % CFX96 Real-time PCR system (Bio-Rad Laboratories,
Inc., Hercules, CA, USA)= o]-&s}o] 50°CollA] 58, 95°Cel|A]
1542] WA ghAl % 95°CellA] 302, 60°CollA] 152] PCR 715
453] whEslQick. A F ot Ak ZHzbel] SolFQl Al E
0|83} PCR HF--9] ZZoll= 3709 X4 (MTB, Mycobacteria,
internal control)S o]-&}o] Z} x'dellA] FAM, HEX, Quasar
670 3pA2] A3 AS 2Helslo] MTBS} internal control Crak
o] 45 oJ&ld wl}E, Mycobacteria Crgke] 40 oJstd W& o
2 3Zssdck AlzAbe] ARAHE MTBY 4 5= MTBS
Mycobacteria EA] F4Q Z-Folle AdFor A,
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Mycobacteria?t A YD 73-9+= NTML 2 431

A A WA HAES $13F Anyplex plus MDR-TB Detection
(Seegene) ZAAtoll= Anyplex plus MTB/NTM Detection (Seegene)
AAE AAE PCR FFiH2 o|8313ict. MDR-TB PCR
Mastermix7} 19 #14 #55]0] 9l PCR FHell PCR FF4HE
& 1 #L Y& ¥ CFX96 Real-time PCR system (Bio-Rad
Laboratories, Inc.)& ©]-8-8}0] 95°Col|4] 2%-] w4 ©hA| 3 95°C
ol|A] 20%, 64°CollA] 30, 75°CollA 10%2] PCR 7] 233]
HHE81AT) RIF, INH 2345 Hol= Wol, 5, mpoB ( B-subunit
of RNA polymerase)2} katG (catalase-peroxidase) -f-3AF F-9
gl inhA (enoyl-acyl carrier protein reductase)®] ZFIA}
(promototer) §-912] Wolol] 712k So]&Ql A[HbAlE o] &3 PCR
Hk--9] A Zoll= 3719] X2 (RIF-R, INH-R, internal control)&
o] &sto] 7+ AdellA] FAM, Cal Red 610, Quasar 670 31742
A5 Q5 #lste] RIF-R, INH-R 2478 Crgkol 23 o] sl
& Aoz I8k Anyplex plus MDR-TB Detection
(Seegene) 71AHe] A% o] = 4171 Wo] (RIF WA 1574,
INH WA 670)+= Table 10 Aelslic).

5. Advansure TB/NTM real-time PCR and MDR-TB GenoBlot
Assay

Al 725l gt v]ZE 98l Advansure TB/NTM re-
al-time PCR (LG Life Sciences) 7]1EE- ©]-83}1c}. Anyplex plus
MTB/NTM Detection (Seegene) 7ALS] X 2l7} Sh5%l A&
Erlo] o] 83I9laL o] % T2 AlzALe] A Alel] wt X1ehs)
oAtk PCR HE3-9] Zoll= 3709] A'd(MTB, Mycobacteria, in-
ternal control)S o]-g&to] Z+ Adel|A] FAM, HEX, Cy5 33+
A% FGAS gRIslo] Crgkel 35 vk wiE o2 A
o} AlzARe] AHANE 7+ Al5ellA] MIBS] Crike] Mycobacteria
9 Crgkie}l AAY 2o Ao g fAslar, & 75l
s NIMO| FA] 7419] 7ol e A& sfiAslsick
Mycobacteria®] Crgkite] 35 m|RHQl 7J-¢oll= NTMO.E o4}
ock.

GANA PA HAEol ek vlZE $siA = Advansure
MDR-TB GenoBlot Assay (LG Life Sciences)& ©]-8}ic}. uljok

Table 1. Mutation targets in Anyplex plus MDR-TB Detection kit

ofl Agshar 544 A A A ARE e g U
5170 AAFFE A=A A6l whet AT &, poBt
katG AR 58] 2 inha®} ahpC (alkyl hydroperoxide reductase)
©] ZZZH(promoter) F-& FE3IAAL, olwf FSFE DNAC]
ulo] 2 €l (biotin)s EASF0] rpoB, katG, inhA, ahpC2 oFAIE
i wol oz A LR wualel s dAHprobe]
A 2 ofe AEst £4 AWl AdvanSure
GenoScan (LG Life Sciences)S ©]-&3lo] A1) A=At
Aol v}, 54 opAE w9 F59} Holy w9 sk 5 shiet
52 o4 7ol Hlold] we] s} opY wl o] Fiee]
HIE T34 2 ghol 1 o144 wll 2 Aol gk WPz, 1
uRtd wis Al es dEeslgich

6. SAE SUsE 24N HA}

A AYA 2 AAE S AYATEe A
AR} 253 AAlk A 7 AN automated liquid culture
system) & A|3¥a}ict. Aol Aol A= RIFZF INHZF 242t 71
5% (critical concentration)?] 40 zg/mLe} 0.2 pg/ml¥ E3+E]
Lowenstein-Jensen (L-J) #JA] & o] &3}o] A5 5H (absolute
concentration method)2-2 7HFA ZAAE A6l B4
A2g3t 2hgeh Aok 24 A Atell= BACTEC MGIT 960
oAl R] (Becton, Dickinson and Company)E- ©]-8-s}93=¢l, &2
WA E3elA Stz gowth controle] AAAS
(growth unit)7} 4000l =23}535 v, FAHARIF 1.0 £ g/mL,
INH 0.1 pgmL)yE Z3E wi2]e] A7} 100 o) dolw WA
o7 Ak Al A A Aol B9 AE
St A 24 A A 29X A= A9
A AN ASE wsi

7. DNA Y7|MYEN

Anyplex plus MDR-TB Detection (Seegene) 7]1E9} 44
GAA8NA A AL A dxJsA] ke sl sl
A= F7FE DNA A71A 9245 Al d7141 9 24
< Anyplex plus MTB/NTM (Seegene) 7 AHS] PCRARzo! thal]
1poB, katG, inhA AR Z47E So]HQl AAIE o] G3}o]

Drug-resistance Related gene

Mutation targets

Rifampin-resistance rpoB L511P (CTG—CCQG)
D516V (GAC—GTC)
H526L (CAC—CTC)
S531L (TCG—TTG)
Isoniazid-resistance katG S315N (AGC—AAQ)

inhA promoter -8 (T—A)

Q513L (CAA—CTA) 3 aa. deletion in 513-516 D516G (GAC—GGC)

D516Y (GAC—TAC)

H526N (CAC—AAC)

S531W (TCG—TGG)

S315T (AGC—ACC)
-15 (C—T)

S522L (TCG—TTG)

H526R (CAC—CGC)

L533P (CTG—CCG)

S315T (AGC—ACA)
-17 (G—T)

H526D (CAC—GAC)
H526Y (CAC—TAC)

Abbreviation: a.a., amino acid.
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BigDye Terminator v3.1 Cycle Sequencing Kits (Life tech-
nologies, Carlsbad, CA, USA)ZE A|gfsl o, 37| Qd 84
7Z43}= National Center for Biotechnology Information
(http://www.ncbi.nlm.nih.gov)e] A58} v]a2skict.

8. EHEN

s, Z2] Atoll= Microsoft

Excel 2010 (Microsoft, Redmond, WA, USA) Z & 12-& -85}
ek T A 7He] MIZhE vlmolls Fhol Al AR (1 test) S
o] g8l om F-oF 0.05 BTl A-HP<0.05) EAHCE
$J3 Hol7b ek AL,

Eol%, oFAof|ZE SAlo=

RESULTS
Z 557709 AANA ANHFI NTMS] ok ZAx= 22 76
7H( FF7) AA 60, v1EF7] 7AA 16)9h 1770EF7] 744 16,

H| 257 ﬂzﬂ DE 5 93719 om, AslFI} NTMe] EA]o)
aekE -9 $ASATH(Table 2). A F7ell w2 Z28F 4
252 Anyplex plus MTB/NTM Detection (Seegene) 7| E.2]
7S 3&7] AANA t 88.3% (53/60), B]Z57| ZAolA=
81.3% (13/16)F X931, AdvanSure TB/NTM real-time PCR
(LG Life Sc1ences)«] A= 47 90.0% (54/60), 93.8%
(15/16)9] AZEES KAk

A3l Aol 9JoJA Anyplex plus MTB/NTM Detection
(Seegene) 71EQ] 27T, Bo|g, AdIZE, SAdIZEE
217t 82.9%, 99.4%, 95.5%, 97.4%914(Tab1e 3). AdvanSure
TB/NTM real-time PCR (LG Life Sciences)®] W7 E, Sol&,
FAAZE, = 404]’:5‘; 77t 89.5%, 99.8%, 98.6%, 98.4%
k. b = A AAE ez & A5 Anyplex plus

ﬂH

MTB/NTM (Seegene)®] W7 %+ 91.7%, AdvanSure TB/NTM
(LG Life Sciences)®] W2 E+= 100.0%3 k. NTM Aol 9lo]
A] Anyplex plus MTB/NTM (Seegene)] HIZE, So|%, oA
dIZE, SAAIZEE 2 76.5%, 89.6%, 18.8%, 99.2%A1L,
AdvanSure TB/NTM (LG Life Sciences)> 2+ 41.2%, 98.9%,
53.9%, 98.2%°] 455 Ry}

A wjekAdzike 7|0 2 Anyplex plus MTB/NTM Detection
(Seegene) 7| ES] AT HE5-5 Hrlole A W, &

o, AdIZL SAdZLE 27 88.5%, 96.0%, 69.7%,

Table 2. Detection frequencies of Mycobacterium tuberculosis and
nontuberculous mycobacteria

Decision* Organisms No. case (%)
Positive  Mycobacterium tuberculosis 76 (13.6)
Nontuberculous mycobacteria 17 (3.1)

M. avium 6

M. intracellulare 5

M. abscessus 1

M. flavescens 1

M. massiliense 1

Not identified 3
Negative 464 (83.3)
Total 557 (100.0)

*True-positive specimens were defined as those that met the following
criteria: (a) culture positive on 2% Ogawa medium and/or in the BACTEC
MGIT 960 system; or (b) culture negative but positive in NAAT, provided
one or more of the following additional criteria were met: (i) the specimen
originated from a patient whose other specimens were culture positive;
(ii) the specimen originated from a patient receiving TB treatment; (iii)
the specimen originated from a patient whose history of TB included
clinical symptoms, positive radiographic findings, positive Mantoux
tuberculin skin test, positive histology, and improvement under treatment
with anti-TB chemotherapy.

Table 3. Performance of Anyplex plus MTB/NTM Detection and Advansure TB/NTM real-time PCR

Positive sample* Negative sample

Target Assay
smear PCR + PCR - PCR + PCR -

Sensitivity (95% CILy/
Specificity (95% CI)

PPV (95% CIY/
NPV (95% CI)

MITB All Anyplex plus 63 13 3
Advansure 68 8 1
Positive  Anyplex plus 11 1 0
Advansure 12 0 0
Negative Anyplex plus 52 12 3
Advansure 56 8 1
NIM All Anyplex plus 13 4 56
Advansure 7 10 6
Positive  Anyplex plus 0 0 1 11
Advansure 0 0 0 12
Negative Anyplex plus 13 4 55
Advansure 7 10 6

478 829 (72.5-90.6)/99.4 (98.2-99.9)
480 89.5 (80.3-95.3)/99.8 (98.9-100.0)
0 917 (61.5-99.8)NA
0 100.0 (73.5-100.0/NA
478 81.3 (69.5-89.9)/99.4 (98.2-99.9)
480  87.5 (76.9-94.5)/99.8 (98.9-100.0)
484 765 (50.1-93.2)/89.6 (86.7-92.1)
534 412 (184-67.1)98.9 (97.699.6)

473 765 (50.1-93.2)/89.6 (86.7-92.1)
52 412 (184-67.1)98.9 (97.5-99.6)

95.5 (87.3-99.1)/97.4 (95.5-98.6)
98.6 (92.2-99.9)/98.4 (96.8-99.3)
100.0 (71.5-100.0)/0.0 (0.0-97.5)
100.0 (73.5-100.0/NA
94.6 (84.9-98.9)/97.6 (95.8-98.7)
98.3 (90.6-100.0)/98.4 (96.8-99.3)
18.8 (10.4-30.1)/99.2 (97.9-99.8)
53.9 (25.1-80.8)/98.2 (96.7-99.1)
0.0 (0.0-97.5)/100.0 (71.5-100.0)
NA/100.0 (73.5-100.0)
19.1 (10.6-30.5)/99.2 (97.8-99.8)
53.9 (25.1-80.8)/98.1 (96.6-99.1)

NAOL7 (61.5-99.8)
NA/100.0 (73.5-100.0)

*Criteria of positive sample is the same as Table 2.

Abbreviations: CI, confidence interval; PPV, positive-predictive value; NPV, negative-predictive value; Anyplex plus, Anyplex plus MTB/NTM
Detection; Advansure, Advansure TB/NTM real-time PCR; MTB, M. tuberculosis; NTM, nontuberculous mycobacteria; NA, not applicable.
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Table 4. Culture based performance of Anyplex plus MTB/NTM Detection and Advansure TB/NTM real-time PCR

Culture positive* Culture negative

Taget  Assay Sensitivity (95% CI)/ PPV (95% CI)/
PCR + PCR . PCR 4+ PCR - Specificity (95% CI) NPV (95% CI)
MTB Anyplex plus 46 6 20 485 88.5 (76.6-95.7)/96.0 (94.0-97.6) 69.7 (57.2-80.4)/98.8 (97.4-99.6)
Advansure 50 2 19 486 96.2 (86.8-99.5)/96.2 (94.2-97.7) 72.5 (60.4-82.5)/99.6 (98.5-100.0)
NTM Anyplex plus 9 7 60 481 56.3 (29.9-80.3)/88.9 (86.0-91.4) 13.0 (6.1-23.3)/98.6 (97.1-99.4)
Advansure 4 12 9 532 25.0 (7.3-52.4)/98.3 (96.9-99.2) 30.8 (9.1-61.4)/97.8 (96.2-98.9)

*Culture positive on 2% Ogawa medium and/or in the BACTEC MGIT 960 system.
Abbreviations: CI, confidence interval, PPV, positive-predictive value; NPV, negative-predictive value; Anyplex plus, Anyplex plus MTB/NTM
Detection; Advansure, Advansure TB/NTM real-time PCR.

Table 5. Performance of Anyplex plus MDR-TB Detection and Advansure MDR-TB GenoBlot Assay on detection of anti-tuberculosis resistance

e s Resistant isolates* Susceptible isolates Sensitivity (95% CI)/ PPV (95% CI/
g Y R S R S Specificity (95% CI) NPV (95% CI)
Rifampin Anyplex plus 3 0 1 47 100.0 (29.2-100.0)/97.9 (88.9-100.0) 75.0 (19.4-99.4)/100.0 (92.5-100.0)
Advansure 3 0 1 47 100.0 (29.2-100.0)/97.9 (88.9-100.0) 75.0 (19.4-99.4)/100.0 (92.5-100.0)
Isoniazid Anyplex plus 5 1 0 45 83.3 (35.9-99.6)/100.0 (92.1-100.0)  100.0 (47.8-100.0)/97.8 (88.5-99.9)
Advansure 5 1 0 45 83.3 (35.9-99.6)/100.0 (92.1-100.0)  100.0 (47.8-100.0)/97.8 (88.5-99.9)

*Resistant isolates were determined by conventional drug susceptibility test; TResistance was determined by each molecular based assay.
Abbreviations: R, resistant; S, susceptible; CI, confidence interval, PPV, positive-predictive value; NPV, negative-predictive value; Anyplex plus,
Anyplex plus MTB/NTM Detection; Advansure, Advansure TB/NTM real-time PCR.

Table 6. Discrepancies between molecular and conventional drug susceptibility test

Molecular DST Conventional DST
Sample Dru
No. g Anyplex plus Advensure . Absolute concentration Automated liquid
MDR-TB MDR-TB Sequencing method* culture "

7 Rifampin R R rpoB S531L R R
Isoniazid S S wild R R

47  Rifampin R R rpoB L533P S S
Isoniazid S S wild S S

*Absolute concentration method used L-J media; T Automated liquid culture used BACTEC MGIT 960 system.
Abbreviations: Anyplex plus MDR-TB, Anyplex plus MDR-TB Detection; Advansure MDR-TB, Advansure MDR-TB GenoBlot Assay; DST,
Drug Susceptibility Test; S, susceptible; R, Resistant.

98.8%%3, AdvanSure TB/NTM real-time PCR (LG Life 97.8%333, Advansure MDR-TB (LG Life Sciences)ol|4 % o]}
Sciences)2] 755 AR 96.2%, 96.2%, 72.5%, 99.6%3Ach F93 AE Bl A WA ofl sk EARIRE ARt
(Table 4). A AANA A AA AR 7 EEAE H) A=

5170 wiekekA] Aol teto] 4 FANA A RIFZH INH Aol glo] 2+t shubd -2 57} 33 9l
ZAA 73S v Z Anyplex plus MDR-TB Detection (Seegene) Table 6°] 79 F52] 7% 252 EAHKIgE A& 5 INH
o] gAA WA Hss< H7IRE AF= Table 58t 3Ech. RIF Arad Aeg diEgdont 4 dANA A A
WA #oll $lo14] Anyplex plus MDR-TB Detection 7] E-2] A3 WA TR 4T 79 735 2380 AR ALl =
s, Solkx, WAdEE, ZTAdEES 4 100.0%, B RIF WY AR o]l o), $44 el 24

97.9%, 75.0%, 100.0%313L, Advansure MDR-TB Genoblot Assay AA Azt A R el
(LG Life Sciences)= ©]¢} 5Ll Isoniazid WA 7ol
Qo] A= Anyplex plus MDR-TB Detection (Seegene) 7] E.2] w17+
&, Bolk, WAlEE, 24341552 83.3%, 100.0%, 100.0%,
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X
bty
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N
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FF
AURPLS
o rlo

i
AellA| et o] S& 7HATE Frk5]. Z# Retell glo
ZZAAL] Izt Es} Eo| %ol thallA ole] A7} o] Y=
dl, &%7] AAE dl’d2Z Anyplex MTB PCR 7] E(Seegene)
£ 371 vk dTFollAE AA AAE e E s ulf ¥
4

|

P2 80.2%, Sol% 98.2%, £ A ZAS ez P
) MIZHE 952%, Eo|% 72.7%5 Kk vl girHe]. ¥ AT
oA, A AAE e s wf 7R 82.9%, S|k
99.4%, =% A AAE dFo g2 BITE 91.7%E EAE
Ak kA A3t A7 vl d uf, HA| AAE HFeg A
= W 7 AT RIFAES} Solue AR A, = ok
A ZAAell gt RIZ e B odTollA] k7t ZhAseslgich. o=
AT Tk 714 ol 2] @koEA)(1-2/30 fields)S Ho]ar ZslFo]
ufjokEl 74 1710] Anyplex plus MTB/NTM (Seegene)Zd Aol
Al NTMol| sligsle 3745 E Kol NIMoZ 4% ZHzt
2 A7

G = AAE AT A
71 8AQ1 A oA uk, RIZHE S} So] 27}
th B ol g = A ®IZ
T 6.9%, 21.5%)0l Ealsto] 7]Eo
5 52%-97%el vl aEfA e Ads] Gokeh7]. ol & AT
FA7AA A o] vl kel ERE obel AAEEAA
e} chekdt A E S syl wivd AeE A7
A = A4 Bol = B adollA] 100% (95% A1
7k 99.2%, 100.0%)% 7]E0l Hargl Q53 F-AREATHT).

H)a Hrypel o2 sA=Z 7 A1l Advansure TB/NTM re-
al-time PCR (LG Life Sciences) ZAH= A4 7445 tlare 2
e o AT AEY WL} 89.5%FA], Anyplex plus
MTB/NTM Detection (Seegene) 71AF2] 82.9%0l] vl FT =&
RIZEEE Holon), 7 AA Zholl SAIRE ou|9le Hpole
Ko7 ekgteK x” test, P=0.24).

NTM 72l 9Jo]A Anyplex plus MTB/NTM Detection
(Seegene) 7I1Ex HIZFE 76.5%2A] v #7138k Advansure
TB/NTM real-time PCR (LG Life Sciences) 7] E.2] 41.2%¢1] H]3l
Y =2 RIREE HYA, 7 A4 ol BARCER ougle
Z}o]E B 2 test, P=0.04). Advansure TB/NTM real-time
PCR (LG Life Sciences) A+ NTM 7% RIZHEE thE ol
A 75%2 B uh e8], & et FLg FAAA
FR7IFES AR A en g oA g7l 23t Aol
£ old ZAoZ AZEW, Advansure TB/NTM real-time PCR
(LG Life Sciences) 71 E2] NTM A% #1750l tisiAl s 2714

N
T
ky
e
Eu)
o
st
8

ol A7} Hesiria A7 5 71E 7FNTM A5 1R
Ao 7} vbAYSE 1910 2= PCR 734k REE3lsrell glo] Anyplex
plus MTB/NTM (Seegene) A= 403], Advansure TB/NTM (LG
Life Sciences) ZAAH= 353] 24] Anyplex plus] HHE-3147} T
ke Ao AR A9 Ko 55 A4 & < Azl
th NTM ZZol 9lo] Anyplex plus MTB/NTM Detection
(Seegene) 71 E2] oFAld|Z T+ 18.8%0l Hasl Ao g Yl
tl, o] 2 ATl A 2] NTM +E(3.1% in Table 2)ol ]38k
Jee nefettiohs Anejdel Yol Felrt Bed Aoz
Az

SR

i

a2 WA S] 910 2= mpoB, katG, = inhA
Seaiale] 44 Bk Hloly} el e, RIFE RNA F3His
of] ZAgtslod A Al(transcription)2} RNA ¢37H(prolongation)s B}
el 71 o& Agshe §4te] RNA Sdade] wlets
(beta chain)e F-23Fsl= poB 42k ¥o|7} RIF WA= 2o
717 HeH9). 71E Aol = RIF WA mpoB -F-514H]
Hol 2 96-98%74A] A ArdElvkal A 3leH10].

INH Well Yl A= kaG A7 3ikte] atibelraz sl
F A (catalase) 5 F-ZF ¥} (encoding)s=Hl, INH= A4 E
S| fAzell 2Jef] AA (prodrug)oll Al HAE (functional form) -2
A=) 7] wiifoll BBkl 84 FA K katG) 2] 4-A eIt
Hol= INH A& s, INH WATllA A AIE 10-25%
BE] A 42-58%71A) WA vk el Qek10-12]. inkA
FAARE ] AlEH S Ak F9 AEQl mycolic acid
2] $HAdol] Fodsl+= long-chain enoyl-acyl carrier protein reductase
& F23slH, INHE inhA ghiljel]l Zgtsto] 4kte] Al
FAE dAlle 7R Agsledl o] fAAY] FAA
(promoter) :912] loli= INH TR 77-2] 21.34%0ll4] Wise}
[10,13,14].

2 ol A Y BARR DA% 54 e
W A 2B, 5 SR EHRS) BYAE RIE
INHell thalA] 22 s = 9=, Table 69 7 T5-2]
73%- Anyplex plus MDR-TB (Seegene)$} Advansure MDR-TB
(LG Life Sciences) 7] EollA] B INH 724402 3b4 % whrd
AsleIT19) Ao LRle) A3 e 24 A
A= INH WA T2 EIEA 714 DAl karG,
inhA §31A; F9lellA] A% wolddo] HAw]A] oot o] T
o] BYX| AIE katG, inhd 5 7)) LER FAA; Ho] £
thE 7R bt ] ulled Ao ekt ke 5
A 2] Table 69] 474 = Anyplex plus MDR-TB (Seegene)
2} Advansure MDR-TB (LG Life Sciences) 7] Eol|4] &5 RIF
Uoz gsigie, ZAuliTls) A5 st Bele] A%
S}F WAty HAF ZAT= RIF 274 T30k 371419 E4ellA
<+ 1poB L533P ¥io]7} 1| Ack. 1poB Ak 5338 =9
AEadso)7t AAE WS FisheAlel telirle oFF] =it

S
M ook

Q %

ra

it
e
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027} 9J=d), A (susceptible, MIC <1.0 z#g/mL)yS X3
= 9715168 2 FF2 HA(low-level resistance,
MIC=12.5 pg/mL)ys EAvhs A 17], 28l 1% WA
(high-level resistance, MIC=512 #g/mL)S R th= 18]
5 eyt Az} Bslo] siek whebal 4t el W
Sas} B9 B BAE 7129 gabiol AE S
o] AP} o} 1poB L533P o7k kAl el mlx]= 3ol
clopelAl W) W Aoz ek,

EZ 2 Z Anyplex plus MTB/NTM Detection (Seegene) 7]

T A& RS} Sol vt s, 53] v ]
T FEe] BRI 712 FARIG FAb vl 7
of, th3t AAIE o] &3 A3 n| A AT A%
3 Aol $-83bA) A3 4 9lg Ao Bk Anyplex
plus MDR-TB Detection (Seegene) 71E+= A3+ A& & 1
ZENEE o gal] AAE AR AAk Aelsha )
A oARE wilg- AgHAl G0 7 A AAle] vk RIF W
44 9l INH WA el Slo] 71 EAAIR A S53t 4
e HYeng ANA WA 55 odFshedl 83l

&2 T & Aol
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-2ERE-
2o HEAP YECHA| Uy HAIE YOt Anyplex Plus MTB/NTM &
MDR-TB Detection J|EY A5 T

ul o|mryst FctHAle|stu A
|

olzd, &

]

S

HiA: Anyplex plus MTB/NTM 3 MDR-TB Detection (Seegene, Seoul, Korea) 7| Ex= AA| 7 FdE &AM &

o] thokat A zRe] AeFa} v AN FS AA 38l rifampin (RIF)Z} isoniazid (INH)ell thak WA S 7AAet
4 vk B odollA = Anyplex plus MTB/NTM 2 MDR-TB Detection 7| E2] Z1ebd] 455 F7bslirt.

2H: Anyplex plus MTB/NTM 71 E 9] Zaig# 5l u)Zaghit HE5-5 F7lslr] S8 557709 A3AAE AAssich
Anyplex plus MTB/NTM Detection 7| E2] Z1tHd] A5 wjbAA, AASEAAL WA &7 5 Aazked o] dazd
< F3et Aol 7ubele] Frkelgla, vhE AAZE FEE LA AATIES) Bl uPch. GASA A AAE
AeiAl, s1Ale] A F55 7AsIITh Anyplex plus MDR-TB Detection®] 143 A5 544 A8 244 24
ADE 7o E Hrleleln, ohE BRI A A HAA 71 B vl

A1} Anyplex plus MTB/NTM 7| E2] ZalF 732 RIZEE9L So| T 82.9% (63/76) and 99.4% (478/481)Q L, B| 723
grabgroll 9o A= 2 76.5% (13/17)2) 89.6% (484/540)Ac}. Anyplex plus MDR-TB Detection 7] E-2] RIF 4] 71%ol|
Yol A RIZEES} So0] = 100% (3/3)9} 97.9% (47/48)A3L, INH WA H<oll Qlol A= ZH2F 83.3% (5/6)2F 100% (45/45)
ek

ZE: Anyplex plus MTB/NTM Detection 71 Ex= A3l 2 v Zaigbibt el 9ol 9573 A58 HolFgirh 53l
ZA8TF oFA 7ol A, Anyplex plus MDR-TB Detection 7] E+= RIF2} INH WAl ol] tij3l] w231 X12]%

s}gie}. [Ann Clin Microbiol 2014:17:115-122]
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