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Usefulness of Real-time PCR to Detect Mycobacterium tuberculosis
and Nontuberculous Mycobacteria
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Jeong Eun Ma, MD_', Gi Dong Lee, M.D.", Yu Ji Cho, MD.", Yi Yeong Jeong, M,D.'%, Ho Cheol Kim, M.D."?,
Jong Deok Lee, M.D."? Sun-Joo Kim, M.D.2%, Young Sil Hwang, M.D."?

'Department of Intemal Medlicine, Gyeongsang National University School of Medicine, “Gyeongsang Institute of Health Sciences,
Gyeongsang National University, *Department of Laboratory Medicine, Gyeongsang National University School of Medicine, Jinju, Korea

Background: The purpose of this study was to evaluate recently developed real-time polymerase chain reaction
(PCR) assay kit to detect Mycobacterium tuberculosis (MTB) and nontuberculous mycobacteria (NTM) in respiratory
specimens,

Methods: We assessed the positive rate of the real-time PCR assay to detect MTB and NTM in 87 culture-positive
specimens (37 sputum, 50 bronchial washing), which were performed real-time PCR by using Real-Qmy MTB&NTM
Kit from January 2009 to June 2009, at Gyeongsang University Hospital. To compare the efficacy with the TB-PCR
assay, we evaluated 63 culture-positive specimens (19 sputum, 44 bronchial washing) for MTB or NTM, which
were performed TB-PCR by using ABSOLUTEry MTB II PCR Kit from March 2008 to August 2008,

Results: Among 87 specimens tested using real-time PCR, MTB and NTM were cultured in 58 and 29, respectively.
The positive rate of real-time PCR assay to detect MTB was 71% (22/31) and 92.6% (25/27) in AFB stain-negative
and stain-positive specimens. For NTM, the positive rate of real-time PCR was 11.1% (2/18) and 72.7% (8/11) in
AFB stain-negative and stain-positive specimens, Among 63 specimens performed using TB-PCR, MTB and NTM
were cultured in 46 and 17, respectively. The positive rate of TB-PCR was 61.7% (21/34) and 100% (12/12) in
AFB stain-negative and stain-positive specimens. TB-PCR was negative in all NTM-cultured 17 specimens.
Conclusion: TB/NTM real-time PCR assay is useful to differentiate MTB and NTM in AFB stain-positive respiratory
specimens and it is as effective in detecting MTB with TB-PCR,
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1. A &kx}

—

20009 19RE 62 At 2 SRR HA
TB/NTM real-time PCRS A|3Y3FaL kol A] Al &=
L NTMo] S 804 4, ok 26%; B ko)
01. 74 tdo = F 879e] AA(HE 374, 7]HA|A|
o s0e)& FAo BHsG 5571 AA
SPrt =R HARE 24doA] TB/NTM real-time PCRO]

= o
PCRo| S44¢1 74, skt =¢7Ae}l TB/NTM real-
time PCRO|] B5F 24 = Y40l A2 ZABIIL
71&¢] TB-PCRYT} Hlaslr] ffal 2008 395E 847t
A TB-PCRG AJ3Y3lar gt 9 7|1 @A Holl ] A7t
5= NTMo| iR 598 (AL 307, of=} 20%8; Hatito]
61.34) Bkxte] 63ql] AN (A 199, 71HAIAH A 44))

£ gom Faon 2o whoe BAaA,

A

2, dul9 x2|et Stk T2 3 H{UHAL

A} FeFe] 4% NaOHE 412 -2olA 1583F 791
T} Q1akEE=8-90(0.067 M, pH 6.8) 2~ 3H|E A7}t
THA] 41o1Foleh. AAIE 4°CellA] 4,000 rpm o2 20487k
AEE § AdES 35t AAE AT &
=82 Ziehl-Neelsen @AHE o]-gste] nj=dH
WEAlEe] 715 wel dEstdar’, wjoke 3% Oga-
wa 3H wl|R|ol] HE3}a1 37°Collx] FH) 8F71A] i)
et vl & o] HoH SD bioline TB Ag MPT04
Rapid (Standard Diagnostic Inc,, Seoul, Korea)& ©]-&3F
wel Sk el s A9ET NIME QAo
2 sl

3. TB/NTM real-time PCR ttH

0oft

r

L2 o
=S

Real-QTM MTB&NTM Kit (Biosewoom Inc,, Seoul,
Korea) & o|-&3te] AlzAte] A3]o wket Al8steict.
A HA 1 mLg diliefste] FFds A o
ANLEEA} HFH ZHAE e Wl 2
7 QRS o TS AABE A, DNA FEE 2
ZE| extraction bufferE 43L, 56°CollA] oF 1583+ B
Wk EHow EF H, 100°CoIN SR e
o Uikl 459 25 8 U9k PORE
o 2XPCR mixtureE 12,5 pL<& ¥il, MIB9} NIM,
Internal control (IC) primer/probe E£3Hg €L t}L-
Z=Z31 744 DNA 2.5 ulE H7}5}3, Roter-Gene ™
3000/6000 (QIAGEN GmbH, Hilden, Germany)& ©|-&
3le] 50°C 2%, 95°C 10%-2] WA @A 3 95°C 15%,
67°C 452 <t 407712 AlYeHsitt, A= 22| A)
oA 3Pd& glete] CT gt 78kl 35 m|wikel 75
o FPo2 A=t MIBe} NIMS 783k
2 MTB signal2
cific signalft U2 7490 NIMO2 FA3}3c).

@ 2] ¢¥31 mycobacterai genus-spe-
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4. TB-PCR i

ABSOLUTETM MTB II PCR Kit (Biosewoom Inc,)&
o|gate] AzAte] AHe whel At dAxelet
DNA F=& real-time PCRJJ— =3 HhH o 2 2Nl
Tt} PCRE HH| 12} PCR &= 15 4L, 12} PCR
82505 pL ¥3 F=3 AA DNA 4.5 45 H7)st
oJct. Roter-Gene™ 3000/6000% o]-83Fe] 95°C 5%-] 1
A @Al T 94°C 30%, 68°C 30%, 72°C 30%4] PCR F7]
2 353] gk § 72°C 5% %t Al¥akSIrh. 12} PCRo] &
W & 5Ho 22} PCR £ 18 uL, 1 X} PCR G4
0.5 pLe} 12} 2H2 1.5 L2 A7}8F e Roter-Gene

Table 1. Detection rate of MTB and NTM in TB/NTM re-
al-time PCR

PCR positive for
Culture result PQR o, Total
MTB (%) NTM (%) negative (%)

M. tuberculosis 58
AFB stain (—) 22 (71) - 9 (29 31
AFB stain (+) 25 (92.6) - 2 (7.4) 27

NTM 29
AFB stain (—) - 2 (11.1) 16 (88.9) 18
AFB stain (+) - 8 (72.7) 3 (27.3) 11

MTB: Mycobacterium tuberculosis, NTM: nontuberculous myco-
bacterium; AFB: acid fast bacili; PCR: polymerase chain re-
action,

Table 2. Results of cases of cultured NTM

3000/60002 ©]-8-3ke] 95°C 5%-¢] WA T & 94°C 30
%, 65°C 30%, 72°C 30%2] PCR 7|2 zﬂ gk % 72°C
B AT PCR WS F RREE 7 uLE 2%
ol7tg 2 Aol A7]%%3ke] PCR 454 75 Eelst
ek, 230 bpe} 473 bp7k @AY 32 230 bp Wh=RE
UL Ae Adtes @it

5 &4 Az

SPSS version 12,0 (SPSS Inc., Chicago, IL, USA) X2
29 o839l AAREe] WTHE Wl AR S
E3}e] chi-sqaure testZ A3, pgre] 0.05 o3}
o A% o] gl Aoz A

2 o

TB/NTM real-time PCRES Al&jst ZAollA ZAal )
NTMo| vjFE 75+ 22} 580, 294001t} Halito]
wekE 584 Zo)|A] 474](81%)7} TB real-time PCR %A
o], NTMo] HjFH 294 Zof|x] NTM real-time PCR
o] QI A= 104(34.4%) 0|k, Edg/dolaL 23
o] viekE 31404 TB real-time PCR 98-8 224]
(719%), 572 9¢ll(200) 0] A o™, =g 27¢] Fellx
TB real-time PCR %A 259(92.6%), 2/3-2 24(7.4%)
O]AK(Table 1). NTMo] HjFE 29¢] Folx] RS2
18¢]l0|9JaL ©] 3 NIM realtime PCR %Ad-& 20|(11,1%),
732 1691(88.9%) 1AL, =EFd 119l Folld NTM

No. Specimen NTM real-time PCR AFB stain Culture

1 Sputum (+) Negative M. intracelluliare type 1
2 Sputum (—) 1+ M. intracellulare type 1
3 Bronchial washing (—) Negative M. chelonae

4 Bronchial washing (+) 1+ M. intracellulare type 1
5 Bronchial washing (+) Negative M. intracellulare type 1
6 Bronchial washing (—) Negative M. intracellulare type 1
7 Sputum (+) 4+ M abscessus

8 Sputum (+) 1+ M. goraonae type 1

9 Bronchial washing (—) Negative M. intracellulare type 1
10 Sputum (—) Negative M. szulgai

11 Bronchial washing (+) 1+ M. avium

12 Bronchial washing (+) 1+ M. intracellulare type 1
13 Sputum (—) 3+ M abscessus

NTM: nontuberculous mycobacterium; AFB: acid fast bacilli; PCR: polymerase chain reaction,
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Table 3. Detection rate of MTB and NTM in TB-PCR

Culture PCR PCR

result positive (%) negative (%) fota

M. tuberculosis 46
AFB stain (—) 21 (61.7) 13 (38.3) 34
AFB stain (+) 12 (100) 0 (0) 12
NTM 17
AFB stain (—) 0 13 (100) 13
AFB stain (+) 0 4 (100) 4

MTB: Mycobacterium tuberculosis, NTM: nontuberculous myco-
bacterium; AFB: acid fast stain; PCR: polymerase chain
reaction,

real-time PCR g 89(72.7%), 279 391(27.3%)]
AH(Table 1), NTMo] ujFe 29¢] Folr HEHE <
Z3te] 2013l o Table 29} 2t}
TB-PCR ZALS Al ZAolA Aol widke 745
T 4600103 SR S 34ell, FAE 12¢00I%]
TRl 346 Folld TB-PCR YA 214]
(61 7%), /g 1301(38.3%) 0102 =HFAIR] 12¢0=
TB-PCRo| 25 % *gol AT}, NTMo| uljk¥l 174= TB-
PCRo| B 40| a, 3t S AP} ko= v}
9} NTMO. 2 7+F3h 9= 4do]Qal(Table 3) Myco-
bacterium abscessus7} 29|, M. gordonac®} M intra-

cellulare7} 232+ 10t}

A3z NTMo| 2J3F B Zgke elal=ato Lt HARA
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itk Chang 579 Bt NE w2-g4 717 8o ol
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Aot wioll X Mycobacterium spp. 2 Y2 797}t
197} AN o™ o]7e PCRoA MTB2} NTM =Y} 5
Aol U2 7ol MIBZ 78S Uil Hug vkl
A NIMe| vjerd o s A= Aztd
B AFoMe = A2 AAoIA TB realtime PCR
o] 57320 757t 279 FolA 262 HSAEC] 7.4%=
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HAEZ 0 2 TB/NIM real-time PCR-E &~
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