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ABSTRACT

4.) ‘ Background: The disease burden caused by Mycobacterium tuberculosis (MTB) complex
continues to decrease in most countries. However, the diseases caused by the nontuberculous
%*;,‘ifa'z;g' mycobacteria (NTM) become a public health problem. This study aimed to compare the
diagnostic accuracy of three real-time PCR assays: AdvanSure TB/NTM real-time PCR kit
& OPEN ACCESS (AdvanSure; LG Chem., Korea), Genedia MTB/NTM detection kit (Genedia; Green Cross MS, Korea),
pISSN : 2288-0585 and PowerChek MTB/NTM Real-time PCR kit (PowerChek; Kogenebiotech, Korea) for the detection
elSSN : 2288-6850 of MTB complex and NTM.
Ann Clin Microbiol 2020 March, 23(2): 93-104 Methods: Total 102 acid-fast bacilli (AFB) smear-positive and 177 smear-negative specimens
https://doi.org/10.5145/ACM.2020.23.2.6 from Korea University Medical Center, Guro Hospital, were enrolled. The AFB smear-positive
Corresponding author and negative specimens were collected from November 2016 to October 2017 and November
Young Jin Ko MD. PhD. to December 2018, respectively. DNA extraction was performed using Genedia Mycobacteria
E-mail: yjko@chosun.ac.kr DNA prep Kit (Green Cross MS, Korea). The statistical analysis was performed using MedCalc
Tel: +82-62-220-3697 18.11.6 (MedCalc Software, Belgium).
Fax: +82-62-232-9123 Results: Among 261 specimens, 64 showed MTB complex growth and 28 exhibited NTM
growth. The sensitivity, specificity, positive predictive value, and negative predictive value of
Received: November 19, 2019 AdvanSure/Genedia/PowerChek kits for MTB were 96.9%/95.3%/96.9%, 98.5%/99.5%/98.5%,

Revised: December 29, 2019 .
Accepted: December 29, 2019 58.9%/80.9%/58.9%, and 99.9%/99.9%/99.9%. Whereas those for NTM detection were

© 2020 Korean Society of Clinical Microbiology. 81.5%/44.4%/88.9%, 99.6%/100.0%/98.7%, 57.3%/100.0%/32.8% and 99.9%/99.6%/99.9%,
respectively. The area under the receiver operating characteristic curve of AdvanSure and
This is an Open Access artidle PowerChek for NTM detection was statistically different from that of Genedia (P<0.0001).

dstibutedunderthetermsof - Conclusion: Three real-time PCR assays were reliable for MTB complex in AFB-positive and
the Creative CommonsAttribution Non-Commerdial . . .
, S _ -negative specimens. There was a difference between these three reagents for the accuracy of
License (http: //creativecommons.org/licenses/by- )
nc/4.0/) which permits unrestricted non-commerdial NTM detection.
us, distribution, and reproduction in any medium,
provided the original work is properly cited. Keywords: Mycobacterium tuberculosis, Nontuberculous mycobacteria, Real-time PCR
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INTRODUCTION

AL 2 AA 10t AP Q] 5 Shtolm QI7HH A Blo| 2 AHIV)Z QIgH AFFALS Hof
A= Ao = ol 4eulat B o] Algho] ZHdE] 11 9,1‘4 A|A| E71 7174 World Health Organization,
WHO)OA = 203518712] A3l E|X|517] fgt Adl E]x] Mg WAL AAIAZQl d5e
Z15}1 Qlon, o]2]dt ajo] Ygko 2 HA|A A Fo] 25| ZHAsk Tk,
Akt nontuberculous mycobacteria, NTM)< ZF1ol] &3] 215t HIV ZHHSHAL A dE
22} 52 AR5 SRR ofL 2t 'HY A/l Abhol|A] Rhd w2 e fl e,

=

o
O

= uj 228 u}
T A% 52 4or|H 2 Yo F7tstal Qlrh24]. 3t vl ALkl oSt AT 7t
2| HZehe v dadit FAZ2] 90%0)S A5, a5 vl A et HdS
O] 3% w2} vl FAISH FEIE HRIT5]. B A4t w2l XJEJOH% Al £
2]et F7o] Sa3st, x| 5 A7} He|E= wEol ufet th2 7] wiEo|c) =5t x| & AlRME A
got7] ol en, $A-8-0 & QIgh x| 5 Fho] &5l x| 5of| oo lrs]. whetA], AsHe]
u} x|et B Qo A X 5E u7] QlolA] Aein} v sighik | dekS sk Aol &
Qs}rhe].

Fakat(acid-fast bacilli, AFBY A& A'Eo}7] 9]l 22| == AFB =42 714 0] A& ofal H]
A A& Ak Alasl & 4= lo] @A7EA] gkt A Alfehe 2 Harskal Qlek7).
HAZZ A} -2 A s (Mycobacterium tuberculosis, MTB)2] &0} QlojA] @3t It 5
UER AFB = Ao A SiabsZ AL 54 AatE Ho|H 274 0 & NTMO & 21Tt

= UATH5.8].

AFB Hi AR 23 ARe] B R (gold standard). 2.2 ZI o] T2 o] A|RE 23=0]| A §37F
o] AlZko] Aths T30l Utk SHAIT, Jitat S AA AT = 2| 2ol Wie 2T 4~ AL
A /g Aol Bt o HEke A7) s B gHEAPE REEA] 25k, AlF 4d 5o
A ey Aeldtihe g 2 Aol ZHH A|7ER] S-S Z A Al oke] v A SR tto] o

s

{10,11]. T3t v] A FARF] XA o /52 AFB = U4 7
A2 739 90% ol /F o= H|a A 245k Ho| L AFB = 54 AA9] -9 Xtk Al ko] w} 11
geoll Zpol7k = Al ez e AlTi12].

ololl, 2= A FUoll A F= ARgstAL Qe Adllwta} v At AE57] 9IF
A 71x] o] AAIZE S8 a4 AR A]2FQ1 AdvanSure™ TB/NTM real-time PCR kit (AdvanSure;
LG Chem., Korea) 2} Genedia® MTB/NTM detection kit (Genedia; Green Cross MS, Eumseong, Korea),
PowerChek™ MTB/NTM Real-time PCR kit (PowerChek; Kogenebiotech, Seoul, Korea)2] 1T &+
L= AFB 5/ AAIE th4 2ot} AFB =2 Ato]| wie} 7}stal Zjo] of 5 QropE 1A}
SHICH

o o

-
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MATERIALS AND METHODS

+ e Aot R dbdARelshel A 2016\ = 11 5E] 20173 %= 102 31Y
7HA) 334 AFB = Y3 ZHo A 102711 o]-&5to] =345131 oH, ol = g7+ 23l 2018
1Y 109 7E 12¢ 38717 Aaim]|dalgditdt PCR HARS 22lotgl om 22 3 245
FAAL Q7L Ue AA 7Tl AFB ETAAF 273 A 177705 A6l B Al

-70°Coll A 35 k=l QI A = ZAFsHIT

AFB =AM Hojil 257] -2 B2 57| AAIE &8tol & Iutaol Ay EEstAY
3000 X gol|A] 157 AAE2E Shof ARE &2fol & Sefiof EEsto] ARSIt et
Zro] R Q75Al0] QI ZA= 4% N-Acetyl-L-Cysteine-sodium hydroxide (NALC-NaOH) Z3He
= T2 & Ao HAIE &oiAIZ] T =E5HI T A2 Aerospray TB model 7722 ZHH|(ELITech
Group, Signes, France)E AF8-510] auramin-thodamin G4 & g0 o2 A5, FAd
Z 3= Carbol fuchsin (Ziehl-Neelsen) G2 0.2 EQI5IITH it = AN n|=+§H6}s]
(American Thoracic Society)/™| =2 B ¥2]- 25 (Centers for Disease Control and Prevention, CDC)2]
7|20l whet g AT 13].

AFB B ¥ AR = H AL S5 gl o 2 22| ot & A8 A] (VersaTREK Myco,
ThermoFisher Scientific, Lenexa, KS, USA)2} 2% Ogawa B A|(The Korean Institute of Tuberculosis,
Cheongju, Korea)©ll &5}t A |uj 2]t 1 A[HfA]+= Versa TREK system (ThermoFisher
Scientific, Waltham, MA, USA) 2! H]o|AFstekA~(non-CO,) BIY7|oA ZH2} 2, 6527+ vl st 3iTh.
At 755 OS2 Ziehl-Neelsen GA2 5Fo] /391 742, SD Bioline Ag MPT64 Rapid (SD,
Yongin, Korea)E- ©]-83F A3l gl AN Ald¥sto] /ol Ael# o2 Hstal[14], 3/
O] Genedia MTB/NTM detection kit (Green Cross MS)E- ©|-8-3F AA|ZF PCR HALS AF&-510] H]
AsgPitt of 1.5 SRl vl Asgtitto] 542 Aol o235t 5 AA|e] At
£ JEsIei

AA|ZFPCR ZAAF= AdvanSure, Genedia, PowerChek@] All 7}A] A|2F0 2 ZHAMS: X13)5}3i Tt
A2 AY|go} nto] FEHE|2]o} DNAFEZ7]| E(Green Cross MS, Eumseong, Korea)S
of £7|2 FE5I%oH, Y AAS A|7HA] Alek 7ol ZH2f ARSI All Aok B =
I AR 22 1861100] AL B ZHGARF2 ITSE FU5F3ITH AdvanSure= SLAN
96 real time PCR system(LG Chem., Seoul, Korea) JH] & 0]-8-5}0] HAHS FE51%] 1 Genedia
9} PowerChek-S CFX96 ZH](Bio-Rad, Hercules, CA, USA) & o] &35}o] shAarS =519}
PowerChek-2 intermediate 27+S- LHEFJ=T ol= /31t 3432 FAE Uebd 2oz 7t 4
24 Alofl= S/d 0 = 7HEs]lt

YA & A4S 9l5l| CLSI EP12-A2 A 3Jell whet Al7FA] Ao 212k} AFB B AL Atolol| &F
d L %] E(percent positive agreement) 2} 243 U x| Sr(percent negative agreement), %4 Y %] -E(overall
percent agreement)e AAFSHAL Cohen?] 7HIFAA S 351 TH15,16]). AHHSE H71= Qs
FEZHARIQI AFB HIYARE 7|08 R =S} ol &, PS5, 3405 =& ALtetAd
th. ROC 3-412] of2livH 4] (area under the ROC curve, AUC) B] LS 55l ZHAFA|2F Alo]ol] Ad-5-2] AF
0|7} A=) HlastGiL. oS & (predictive value)S T-oh=Tl H 23t &S 22 7|7l 2JF]
H A A2 B FdEoll whet Alak= ot

[©)
o
ol
2L
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e & Akt 917 e 2ol & H QT Genedia®ll ol A= 897 A1E t/d- 2= CFX96 (Bio-Rad)
7] 2} Applied Biosystems 7500 Real-time PCR Instrument system (AB7500; Thermo fisher Scientific,
Waltham, Ma, USA) 2412 717172k v 587} Alsisto] alat 22 7)7]o] uh2 4 ge) 2]
YA Yobasic,

FARRA Y2&2419) 39 CLSI EP12-A29] AlitAlol] whel BASHla e gehe 7k
MedCalc 18.11.6 (MedCalc Software, Ostend, Belgium)S A5+ T

RESULTS

EM0j| AH2El AFB =L ZAAL ZA|2| Hi-Z 1t

F 102712] AFB =2 /g 4A| 7hetl B2 =t 2741 87lek A1&A o7 -2 ghajolA]
2|8 A 9712 Al eJskar 857119] Aol A ke F=Es13inh o] 6
25AAL o] 7hed] 63712 A3, 22712 v A FAFo| AT B
avium®©| 455, M. abscessus”} 355, M. intracellulare2} M. massiliense” | 212} 2
=0, T 71A] o)/Fe] v AaR  kato] Zo] Atk 7o) 5701 9] %Xé «IEV} 7/101 5
ZallPeley

]o

AFB E27Ale} 7| 20] Auigm|Asia g AAIZ PORAA 402 B8 & 1777))
247 7ke 170710] 2Adolgtom, 1712 2 @&ﬂﬂﬂﬂﬁﬁ%MQ@%P&ﬂﬂaqﬂV

N3

of

Wikt o g 2t 6A| FollA 18AIE ALtk #F 57
avium©| 35, M. intracellulare” } 252 57 =] A Th(Table 1).

UE

A7} Ao 2)=E)glm

Table 1. The AFB culture results for the specimens of AFB smear negative and MTB/NTM
real-time PCR negative

. Results
Specimen -
MTB NTM Negative Subtotal (%)

Sputum 0 3 68 71 (40.1)
Bronchial aspirate 0 2 46 48 (27.1)
Pleural fluid 1 1 25 27 (15.3)
Cerebrospinal fluid (CSF) 0 0 16 16 9.0)
Ascites 0 0 9 9 (5.1
Bronchoalveolar lavage (BAL) 0 0 2 2 (L.1)
Pericardial fluid 0 0 1 1 0.6)
Tissue (biopsy) 0 0 1 1 0.6)
Urine 0 0 1 1 0.6)
Joint (synovial fluid) 0 0 1 1 0.6)
Total 1 6 170 177 (100.0)

Abbreviation: AFB, acid-fast bacilli; MTB, Mycobacterium tuberculosis; NTM, nontuberculous
mycobacteria.
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AFB =2 ZAL 2FM 51 S AAX|of CHet Mt -7}

AFB =R AA FIAA = 85712 S5t =t i FaA 2 AliH2 6371, | A FAE
T+ 227019t} PCRZAAL A1}t AdvanSure®] 754—5— MTB 6274, NTM 2071, 243 3740t}
Genedia®] A3H= MTB 617, NTM 1271, 24 12740]4th. PowerChek-S MTB 6171, NTM 2074,
273 271, MTB2ENTM FA] /0] 271013t

HiF A AR} PCRAAL Aloof] U] E Hol= 7= AdvanSure 2 PowerChekol| A A o]

RO} Genediat /3012l BIFHAL 23t v ZsligHiko] 2kt 74971 13 02 7 Wtttk
(Table 2). 2= PCRAANIA 23l /g0l ot viFaALol A 2kekA] ek Zlo] 771 A%l
Ol H5 7|&of A3 o 2 Xk 2| g1k $x50| gl

Table 2. Discrepant results among three real-time PCR assays and AFB culture in AFB smear positive specimens

Specimen type (No.) AdvanSure  Genmedia  PowerChek spgc?iﬁ)ém AFB culture results

Sputum (4), Bronchial aspirate (9) NTM Negative NTM 13 NTM

Sputum (6), Bronchial aspirate (1) MTB MTB MTB 7 No growth

Sputum (1) MTB Negative MTB 1 MTB

Bronchial aspirate (1) MTB MTB MTB,NTM 1 MTB

Sputum (1) Negative Negative Negative 1 MTB

Sputum (1) Negative Negative Negative 1 NTM (M. intracellulare + M. massiliense)
Bronchial aspirate (1) Negative Negative NT™M 1 NTM (M. avium)

Bronchial aspirate (1) NTM NTM NTM, MTB 1 NTM (non-ID)

Abbreviation: AFB, acid-fast bacilli; MTB, Mycobacterium tuberculosis; NTM, nontuberculous mycobacteria, ID; identification.

AFBELHA A 17770 ZAAKSE 23t AdvanSureol| A= -2/ 0] 17071, MTB /3] 371,
NTM /g0] 371, 217 20| 1740] A Th. Genedia®ll A= -S4 0] 17571, MTB7| 171, 27 Q0|
1740] 24t} PowerChekol| A= 249 0] 16971, MTB7} 273, NTMO] 571, 217 Qo] 1710]3itt A]
oF A3} 7to]] H&hw o] 2tol= A A=t AdvanSure2} PowerChekOll A /0] A Genedia 273
A A= 4710 = 71 EWkAL, o] 7H2-E] MTB 7F AEE 9 o U NTMRE 2kt 1712 MTBE A
23291 At} AdvanSure?} Genedia®l| A 24 0]FHA] PowerChek©] YAIQ1 Aif= 2710 2 HJ
Aaktol] 210|ql=t, o] F 112 A A & v A3 kol ATt YA 1742 &
ok 3iAkO 2 2| & SH=Tl S/d 0] oAl H| S0l A HhZo| AL 2] © & THESIQITE Al Al
ool Al FAloll A 27 AAIZF 17 UAJE=T, Genediar= A4S 108 3] s}o] ARG A} 5
/d 02 Ukl AdvanSure®} PowerChek-2 272 5HA] 5t0] 2|F A5 ol A= A<l st Tt
(Table 3).

]

°l' JS—L'

4
Q]
=
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Table 3. Discrepant results between three real-time PCR assays and AFB culture in AFB smear negative specimens

Specimen type AdvanSure Genedia PowerChek AFB culture
Sputum NTM Negative NTM No growth
Bronchial aspirate NTM Negative NTM NTM
Sputum NTM Negative NTM NTM
Pleural fluid MTB Negative MTB NTM
Sputum Negative Negative NTM NTM
Ascites Negative Negative NTM No growth
Sputum MTB Negative Negative NTM
Pleural fluid Negative Negative Negative MTB
Bronchial aspirate Negative Negative Negative NTM
Bronchial aspirate MTB MTB MTB No growth
Sputum Retest is required Retest is required Retest is required No growth

Abbreviation: AFB, acid-fast bacilli; MTB, Mycobacterium tuberculosis; NTM, nontuberculous mycobacteria.

MIZEX| Alote| Zatizta} H| ZH S bl ate] YK 24

Al 2ol thet bt g2 aete] L) E2 2 AdvanSure® PowerChek?] F7d 22|
£(95%A12]77H)0] 96.9% (89.3-99.1)F 231, GenediaA| 2F2] 73-2-95.3% (87.1-984) 2 5 95%
o|/e] A= LFEATH Table 4). 2/ L %8 =35t AdvanSure2} PowerChek®] 98.5% (95.6-99.5)Z
S Y52, Genediat 99.5% (97.2-99.9)2] 373 Y 2|82 UERITE A UX]|&-2 AI7HA] A2k
5 98% o)/de] 558 AutE BTt 7 A2 A|7FA] Alek B 0.95 o) /o = v R AR
e} almost perfect agreementS LHEFHCTE

H]7é°” AT 71=0|| ot vk A tele] Ax|8-LS A7}A] Aok Alo]oj xfo] 2 UtEld=g|
£0] AdvanSure, Genedia, PowerChek Z}ZF 81.8%, 44.4%, 88.9%% o] & B3l /9
x| &2 20| & HolA] got AA| P x]e-2 SAA 2tol= gl 7HH ol A= Genedias
0.59, AdvanSure@} PowerChek-2 0.882 ZF2} moderate agreement®} almost perfect agreement=- 2.0
Zfo] 5 LEHT

Table 4. Agreement between AFB culture tests and three real-time PCR assays for MTB and NTM detection (n=261)
- Target AdvanSure Genedia PowerChek
arameter :
organism Result 95% CI Result 95% CI Result 95% CI
PPA (%) MTB 96.9 89.3-99.1 953 87.1-98.4 96.9 89.3-99.1
NTM 81.8 65.6-91.4 4.4 27.6-62.7 88.9 71.9-96.1
PNA (%) MTB 98.5 95.6-99.5 99.5 972-99.9 98.5 95.699.5
NTM 99.6 97.6-99.9 100.0 98.3-100.0 98.7 96.2-99.6
Overall percent agreement (%o) MTB 98.1 95.699.2 98.5 96.1-99.4 98.1 95.6-99.2
NTM 973 94.6-98.7 94.3 90.7-96.5 973 94.6-98.7
Kappa MTB 0.95 0.90-0.99 0.96 0.92-1.00 0.95 0.90-0.99
NTM 0.88 0.78-0.97 0.59 0.39-0.79 0.88 0.78-0.97

Abbreviation: PPA, percent positive agreement; PNA, percent negative agreement, MTB; Mycobacterium tuberculosis, NTM;

nontuberculous mycobacteria; CI, confidence interval.
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HI7ER| Al2te| Zstz ZiZs0] st RIEt Hate

AFB =% 30 (n=85) X Al HAIN=261)0llA] Al HZEol thet =& g =
£ A7 Aleke] RIZTE, Bolx, oS, S/dS ol 2 lo|7} Gl TH Table 5). &
SF, AdvanSure/Genedia/PowerChek2] AUC 2 95% 41 2|77+0] Z+2} 0.98 (0.95-0.99)/0.97 (0.94-
0.99)/0.98 (0.95-0.99)% <=3t AxhE YERSITE T, PowerChek?] Yol S =2] 749 &l
g 3FS Hrol A1 AT} Ujo] Adld P50 74.1%S 2851 984%= 2 x}o]7} Aot o
712 Gt FAEQ 22%S 7T B2 32.8%S e TRE A2k} 2 2}o| & HIThTable

5).
Table 5. Diagnostic accuracy of three real-time PCR assays for the MTB detection stratified by AFB smear results (n=261)
AdvanSure Genedia PowerChek
Parameter AFB smear
Result 95% CI Result 95% CI Result 95% CI
Sensitivity (%) Positive 98.4 91.5-100.0 96.8 89.0-99.6 98.4 91.5-100.0
Negative 0.0 0.0-79.3 0.0 0.0-79.3 0.0 0.0-79.3
Total 96.9 89.2-99.6 95.3 86.9-99.0 96.9 89.2-99.6
Specificity (%) Positive 100.0 84.6-100.0 100.0 84.6-100.0 95.5 77.2-99.9
Negative 98.3 95.1-99.4 99.4 96.8-99.9 98.9 95.9-99.7
Total 98.5 95.6-99.7 99.5 97.2-100.0 98.5 95.6-99.7
PPV (%) Positive 100.0 - 100.0 - 32.8 6.7-76.8
Negative Incomputable Incomputable Incomputable
Total 58.9 31.7-81.5 80.9 37.4-96.8 589 31.7-81.5
NPV (%) Positive 100.0 99.8-100.0 99.9 99.7-100.0 100.0 99.7-100.0
Negative Incomputable Incomputable Incomputable
Total 99.9 99.7-100.0 99.9 99.7-100.0 99.9 99.7-100.0
AUC Positive 0.99 0.94-1.00 0.98 0.93-1.00 0.97 0.91-1.00
Negative Incomputable Incomputable Incomputable
Total 0.98 0.95-0.99 0.97 0.94-0.99 0.98 0.95-0.99

Abbreviation: PPV, positive predictive value; NPV, negative predictive value; AUC, area under the ROC curve; CI, confidence

interval.

HIZER] Aloto] H|Zehsata ol Cht Rict Hate

vl ekt 3ol theh 2t g8 e Aok Alolof] Ztol & YeH=tl, AFB =% /84
] AUCE PoweIChekol 0972 71 =431 AdvanSure = B|<=$F 21HE e oLt Genedia—‘=
0.772 8-2]u|&HA] YTHTable 6). 0= AFB £ -S4 7+ OFA ZiA|Q] §17+E x}o]o]|A] H] &
702 Eo|r B 04510t AFBEY YA 24 A HAIE ez % EPﬂQ-EE ]
7}519-S W, AdvanSure®} PowerChek2] AUC (95% CIy= 0.91 (0.86-0.94)2F 0.94 (0.90-0.96)Q1 HHH
Genedia+= 0.72 (0.66-0.78)= 5|4 0. & 3-2|5}A] 2to] 7} QA ATHP<0.0001)(Table 6).
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Table 6. Diagnostic accuracy of three real-time PCR assays for NTM detection stratified by AFB smear results (n=261)
AdvanSure Genedia PowerChek
Parameter AFB smear
Result 95% CI Result 95% CI Result 95% CI
Sensitivity (%) Positive 90.9 70.8-98.9 54.6 32.2-75.6 95.5 77.2-99.9
Negative 40.0 5.3-85.3 0.0 0.0-52.2 60.0 14.7-94.7
Total 81.5 61.9-93.7 444 25.5-64.7 88.9 70.8-97.6
Specificity (%) Positive 100.0 94.3-100.0 100.0 94.3-100.0 98.4 91.5-100.0
Negative 99.4 96.8-100.0 100.0 97.9-100.0 98.8 95.8-99.9
Total 99.6 97.6-100.0 100.0 98.4-100.0 98.7 96.3-99.7
PPV (%) Positive 100.0 73.5-100.0 100.0 73.5-100.0 29.8 5.7-74.8
Negative 325 4.9-81.8 Incomputable 26.6 7.1-63.1
Total 57.3 15.9-90.5 100.0 73.5-100.0 328 13.6-60.3
NPV (%) Positive 99.9 99.8-100.0 99.7 99.5-99.8 100.0 99.8-100.0
Negative 99.6 99.1-99.8 99.3 99.3-99.3 99.7 99.2-99.9
Total 99.9 99.7-99.9 99.6 99.5-99.7 99.9 99.8-100.0
AUC Positive 0.96 0.89-0.99 0.77 0.67-0.86 0.97 0.91-1.00
Negative 0.70 0.62-0.76 0.50 0.42-0.58 0.79 0.73-0.85
Total 091 0.86-0.94 0.72 0.66-0.78 0.94 0.90-0.96

Abbreviation: PPV, positive predictive value; NPV, negative predictive value; AUC, area under the ROC curve; CI, confidence
interval.

Genedia A|2f0]| CH$H ZHH[ZH H| T}

Asliat F/d AAn=69)°ll A= CFX96 7| ol| H]3 AB7500 H] oA HASI S ©lf Ciglol 2
cycle = AA5HA| AIFH A= Aakg HeERATHP<0.0001). A3 &AR: S AA|0=22)0 A=
A TLe] 2ol = 9] gl oLt W7 A 0 & AB7500 AH|ol| A 0.6 cycle T @747 AxE e}
WIThP=0.02). CFX96 H] S Al-&31o] T4 712 Ctgh(cut-off value of threshold cycle, Ct) ©]Ui2] 7
Ak o2 AR o A Aol A Genediaoll sl ABIZH 2 A5l 2 & = Qi
O} Genedia2] Ayt X B] A AT ZEof| thgh T 7|5 (cut-off value) 15-2] H2/d0]

AT
DISCUSSION

o] = At HIZATE FAlol HES 4 = AAIE PCR A AIZHA] Alofe,
27 o= d AFB HHWWE} Hl 6‘}01 a ?ﬂ% =S 71z ot 7]E Aol wp=r,

Ao} AAle] ZFol mat 2ol 7}
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HiFAAT 22t Qs HAIE the ARSSto] W2 o] At Bl Hj skt sliakE 71
HAollA o] Sol=s 7l o] 5 SaiA latSHAAR 5L AFB =TZAollA 5/ 0]
ot el A gl BIHE 771 LRASIIAL, 6210] v S Akt, 1710] Al o 2 A|5it:
EE AR Gt I H W3S o, 23t 49 95%0) /3] S-ot S e
o v AR M= 11 450 Aol S T 4= AT Tk AFB =T 2/ FHA|oA =
Adlgto] Ahgk A7} 17101 317] w2 ol Zdltel tisiAl= d 587t ol=i%ith

% =

9 ¥ AT Ut - 222 x50 9ol itk E3], AFB =2
AL G 73 TA=ollA Adlo] Q= A Ad AHE-S HijAIs}] of2le] AIA|EekAE &
835t 75/ o] A 2 Aol 4| PowerChek®] 74-$- intermediate2h= Z2HS- LHERY S A%
(Grey zone)E F1! =t o|2|$t Aib= shAsh=t] ZS st th= 2A7F ATt FAITF MTB
intermediate = L2 ¥} 371 3 1713} NTM intermediate = U2 571 5+ 1710] B ol A] v] 2
Wit 0 2 A5t} =5 28 3kAZ o] Ql= Aol A X454 0 = H| A e itto] AF5FoL)
MTB2 NTM A3 02 Bk Alel|7} 17 QU o]«= Adlat v deigtittol SA| A&
1} A3l s 4SS 7] oA ©@es] CigkS ARSS | Rl Ao R FdES =
ol HRlo g WHEQIrh /P At U2 ¢ 2 st oA 582 7hsAdol Jlems
o] Aol = B S 0= Thotal Ao AtE Alhbsll o m o]et o] Aol A= o]
£ SMok= 715E AAA 0 & whe= Zo] F e sl ot | A Akt Aol et vigt
L7} 7H =0t AdvanSure} S| H| A @Akt HEol| f-88 A o & mek=|gich

Z| T Al 2| & oA Z S2p 2| 24 op2t A 2 Hehz
of Mukg WA|sk= o] F L5k E gl oH(1] o 57| HelM= Huprt 7S
A

32

7

i
%

ol
1o
> =
r]l L
i ot

e

4

2

N4531i) A7 A fshe Zlo) Boluct Fa sl Heitt Aelet vl daig i HAse oA
Aol FAHIL GAolalA 27102 28] of @] wRo] ol & M43 sk o] o

< = 93t AlAo|o] ZUfo] v A T AEE-2 sliutct Z7Fstal ATH19]. $HH, Xpert MTB/
RIF (Cepheid, Sunnyvale, CA, USA) AAR= AX 25 E 213 poB 4312t 4l o] §-x42t2] EQIwo]
HEAEF o =M Add-Z FAEsHL AU/ of -5 wheksh=t Alto] AA] A Q =], H]
& 9435t W7kl Bo| =5 LR AAIEZ 7] FLol|l A= thAU /A 28 oA Skt HIve
Zeigiztol| A 27] gt ARg-SHE = Haskal QIrH20]. & AATtollA] HrFeh Ml7kA] el
AlFat A AL PCRA| RS A3l 2] §lofA] 7]&of| E11% Xpert MTB/RIF (Cepheid)
53 Y=o AUCE Leh Asle 7] Jdhshet| mgo] E 21 02 AZHATH21,22].
RS2 Adlat Bl Asg AT AEol| et Ml7EA] AAIZEPCRAIFS] IS E H]
7Lt AI7A) Alek = At 9l v AsgAibt A E o) sl 24 233} vl wsto] & o
U7 E Eo|= g HQITh17,18]. 222 Aoke] /g5~ Al Aol 2to|7} gl ot

g4t :
|2 b 7 20IAE Genediad) FIZHE7} THE 5 Alokat 2 3o 2 Lieyict
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re
re
I
o
N
!
rlo
=

B =2 AL} A HA| Q] 31717kl 2fo) 7} Rl eH ek A
A 47+ AFB =3 S/AA 10270, /844 17702 A|7FA] A2k 2] 4d52] 42 712)7]
ol e 2323 £tk sHAT, 527t e A 02 AZtEl= A E v 23oto] vl et
o AEol tisl 2x}ke] §-2l3t xo] & UERIT. o] = AdvanSure®] 739 AH| 2 AL A A AJsk= A
= SHAI7} 1.4 copies/uLo| 2l Q. HI AN A (M. avium, M. fortuitum, M. abscessus, M. kansasii,
M. intracellulare)2] 7 Z&3H|= 8.5~538.2 copies/UL= T} 1L, Genedia®] 74-9= 23+t 0.2
copies/UL, B A A (M. fortuitum) 10 copies/ULZ A|A|SFAL RUTH PowerChek2] 74-¢- ZE -5
A x}ol| Tt X A A ESHA T A AlSHL Q1.0 1561102 TS 25 2.5 copies/UL & 52U 5HATH Al
7FA] A7 PCR A2 U8 FAARE HEE SI9loU A& tE B9 5 S35, Al
w2t S4SHAX| 2] Zo] 7} Q120 24 A d5-9] 2to| & UEIT o 2= AN oA A=
2 AloF =9 A] o]2{et E/d = aleste] A|EA} A|ASh= 4 2| (limit of detection, LOD) 4
Z(verification)©] 2 F3E FAA £ FFHE QS 71 0 = WrE| g}
WS FAAE w2 e} Bol ol Etekal Al F50] kARl E4d 1} A A
4 /g wiizol AFB = ARt HIIF AALS 2Hd 5] TiAllobe 22
/41 P 7Hs/d o] EASHE E /gt x| o] AXFE sl Afshof ShrH23).
o]

r

ok

ZEACR, o] A= Al v AP HES AT A7 AARE SR EAAL
HhS- Aleke] e S BRIt AdvanSure™ TB/NTM real-time PCR kit (LG Chem.)2t

Genedia® MTB/NTM detection kit (Green Cross MS), PowerChek™ MTB/NTM Real-time PCR kit
(Kogenebiotech)2] Al|7}A] Aleke] Mt et = Adlid AEol tiel 553t Z2HE Yepjlon,
H] 2 rtat 2o thsliA= 2ol S B

QoF
|7 o] 270l A ZAoFHMTB)OZ QIS A Heke Al ZhAstal QI 9 | At
THNTM) O & Q13 A2 F-5 1 7ol FA7}H =] 1 ek 2 A= At v A akt-& 2

Z3h=t %1°] AdvanSure TB/NTM real-time PCR kit (AdvanSure; LG Chem., Korea), Genedia MTB/
NTM detection kit (Genedia; Green Cross MS, Korea) 2! PowerChek MTB/NTM Real-time PCR kit
(PowerChek; Kogenebiotech, Korea) Al7}A] AA|ZH SiARS-Z A} A|oke] 21Tt She S H|w skl
A} st

R etk e R ZIe ARl ERatol| A 20161 1191 2017'3 10€71A] 4= 10274
o) ikt =AAL F AL 177712] B/ A E T 2.2 513 AL Genedia Mycobacteria DNA
Prep Kit (Green Cross MS, Korea)& AR&-510] 42 2630} FSAEAl2 MedCale 18.11.6
(MedCalc Software, Belgium)& AH2-5}+S T

23 F 279709 HA| 7 Gattol 647, A A o] 2871 0]l T} AdvanSure/
Genedia/PowerChek®] Zsliyt ZAZE0| thet 1ItE, Eolx, FAoSE, ScS e+ 22
96.9%/95.3%/96.9%, 98.5%/99.5%/98.5%, 58.9%/80.9%/58.9%, 99.9%/99.9%/99.9%% 11, H] 2 SH g A}
TN A= ZH2} 81.5%/44.4%/88.9%, 99.6%/100.0%/98.7%, 57.3%/100.0%/32.8%, 99.9%/99.6%/99.9%
At v Astig ikt HE0] thsh AdvanSure2t PowerChek®] ROC 41 of2lje] A2 Genedia2t
FrolsHA 2kl 7} A THP<0.0001).
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ZZ: 71| AA7FPCRS et =T 234 AAloA Aol HEsh=d| 4l
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=

232 Boik Bl AN F A2 ) AP EL APIA Alofzte] 2tol7 ZAfstlct,
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