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Detection of Tuberculosis by Real-Time Polymerase Chain Reaction
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ABSTRACT
Real-time PCR was used to detect mycobacteria and differentiate between Mycobacterium tuberculosis and
nontuberculous mycobacteria (NTM) in sputum specimen by using the melting curve analysis. The result showed that
the melting temperature could be used to distinguish M. tuberculosis from NTM. However the use of melting
temperature could not differentiate species of NTM. From the implementation of real-time PCR to 96 sputum
specimens, it was shown that all of 10 cases with positive acid-fast stain were also positive by melting curve analysis.
Of these 10 cases, 8 cases contained M. tuberculosis and 2 cases had NTM. In addition, 5 cases with negative acid-

fast stain were positive for NTM by melting curve analysis.
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Mycobacterium species

melting temperature

(@I NBATEIA)
Tuberculosis
M. tuberculosis 64.28 —65.12
Non-tuberculous mycobacteria (NTM)
M. flavescens liienunsaasrawy
M. fortuitum 49.03 - 60.71
M. neolactis 50.44 — 51.06
M. nonchromogenicum 50.91 -51.19
M. intracellulare 53.21-53.87
M. terrae 53.68 — 54.36
M. avium 56.46 —57.22
M. smegmatis 57.72 - 59.40
M. kansasii 58.01 —58.83
M. scrofulaceum 58.16 — 59.56

3137 2 UAAINAN3I0N AFB LazHa real-time PCR JUA7081989890501a NS

No. of patients with Real-time PCR result

AFB results Positive
(No. of patients) M. tuberculosis Non-tuberculous Negative
mycobacteria
AFB positive (10) 8 2 0
AFB negative (86) 0 5 81
Total 8 7 81

690



T e | . .'i-ﬁ.f(hon Kaen University 2011
Gradudigit®8earch Conference

asdwamsIde

m'imawu%a mycobacteria Femnadia real-
time PCR (LightCycler480 system) Ty melting curve
analysis mmsmﬁ”@ﬁmum%mmaﬁﬁfmtju M.
tuberculosis aaﬂmm%yaumﬁﬁﬂntju NT™M  Tu
Fred1Tadensinauvzveadie]d naziiawa
ﬂWiﬁﬂH1ﬂ§QﬁWU’jW§% melting curve  analysis X
sensitivity ﬁqqmﬁmsﬁ’au AFB 118 sputum culture &léﬁ
msaﬂ”ﬂﬁmum%m%mmmjuﬁaﬂ melting curve analysis
ﬁ'lll'lﬁﬂ‘ﬂgﬁ'l]ll]ﬁﬁluﬂuﬂ'li@li?ﬁ]ﬂ'ﬂ%ﬂ’iﬂﬂﬁﬂ%uﬁ}u

Tudrednasdsnsnvesdileluewing la

a A
fnanssnlszma

9 o a

AMUZHITIVBVRUAMY UNAINGIAY

a q

wrnnedeveuunu Alinuganyuuasduasums
Y

=

o Aa a o o =
AMINeHNUT Uszanmaay Umsanu 2552 uag
v Y A ' A a A A
VBUBVAMIIIMUINHUUIIATIINYIAANUN
~ A o s A
Tsanenunass uas uns aazunnemans nlinnw
P2 S A A A Aq v
DUIATIZH IUMIIN VA ITINTIaIAT 007 19 11

myliiams

1PNE301994

Ahmed, M., and Aziz, S. 1998. Pattern of tuberculosis
in general practice. J Pak Med Assoc.
48(6):183-4.

Akcan, Y., Tuncer, S., Hayran, M., Sungur, A., and
Unal, S. 1997. PCR on disseminated
tuberculosis in bone marrow and liver biopsy
specimens: correlation to histopathological
and clinical diagnosis. Scand J Infect Dis.
29(3):271-4.

Akpek, G., Lee, SM., Gagnon, DR., Cooley, TP., and
Wright, DG. 2001. Bone marrow aspiration,
biopsy, and culture in the evaluation of HIV-

infected patients for invasive mycobacteria

691

BMP8-7

and histoplasma infections. Am J Hematol.
67(2):100-6.

Amita, J., Vandana, T., Guleria, R.S., and Verma,
R.K. 2002. Qualitative Evaluation of
Mycobacterial DNA Extraction Protocols for
Polymerase Chain Reaction. Mol Biol Today.
3:43-50.

Butt, T., Ahmad, RN., Kazmi, SY., Afzal, RK., and
Mahmood, A. 2003. An update on the
diagnosis of tuberculosis. J Coll Physicians
Surg Pak. 13(12):728-34.

Carrol, ED., Clark, JE., and Cant, AJ. 2001. Non-
pulmonary tuberculosis. Paediatr Respir Rev.
2(2):113-9.

Hillemann, D., Galle, J., Vollmer, E., and Richter, E.
2006. Real-time PCR assay for improved
detection of Mycobacterium tuberculosis
complex in paraffin-embedded tissues. Int J
Tuberc Lung Dis. 10(3):340-2.

Hobby, GL., Holman, AP., Iseman, MD., and Jones,
JM. 1973. Enumeration of tubercle bacilli in
sputum of patients with pulmonary
tuberculosis. Antimicrob Agent Chemother.
4(2):94-104.

Hodes, RM., and Seyoum, B. 1989. The pattern of
tuberculosis in Addis Ababa, Ethiopia. East
Afr Med J. 66(12):812-8.

Katz, 1., Rosenthal, T., and Michaeli, D. 1985.
Undiagnosed tuberculosis in hospitalized
patients. Chest. 87(6):770-4.

Kim, TC., Blackman, RS., Heatwole, KM., Kim, T.,
and Rochester, DF. 1984. Acid-fast bacilli in
sputum smears of patients with pulmonary
tuberculosis. Am Rev Respir Dis. 129:264—

68.



Th 1 N
e © Khon Kaen University 2011

Graductelt®8earch Conference
Kinoshita, M., Ichikawa, Y., Koga, H., Sumita, S.,

and Oizumi, K. 1994. Re-evaluation of bone
marrow aspiration in the diagnosis of miliary
tuberculosis. Chest.106(3):690-2.

Leahy, JF., Millar, J., and Fitzgerald, R. 1994.
Mediastinal computed tomography in a
British Asian population. Br J Radiol.
67(798):535-9.

Lee, BW., Tan, JA., Wong, SC., Tan, CB., Yap, HK.,
Low, PS., et al. 1994. The diagnosis of
tuberculous meningitis using the polymerase
chain reaction. Singapore Med J. 35(4):360-3.

Lundstedt, C., Nyman, R., Brismar, J., Hugosson, C.,
and Kagevi, I. 1996. Imaging of tuberculosis.
II. Abdominal manifestations in 112 patients.
Acta Radiol. 37(4):489-95.

Ongut, G., Ogunc, D., Gunseren, F., Ogus, C.,
Donmez, L., Colak, D., et al. 2006. Evaluation
of the ICT Tuberculosis test for the routine
diagnosis of tuberculosis. BMC Infect Dis.
6:37.

Pedro-Botet, J., Gutierrez, J., Miralles, R., Coll, J.,
and Rubies-Prat, J. 1992. Pulmonary
tuberculosis in HIV-infected patients with
normal chest radiographs. Aids. 6(1):91-3.

Petitjean, G., Fluckiger, U., Scharen, S., and Laifer,
G. 2004. Vertebral osteomyelitis caused by
non-tuberculous mycobacteria. Clin Microbiol
Infect. 10(11):951-3.

Schaaf, HS., Beyers, N., Gie, RP., Nel, ED., Smuts,
NA., Scott, FE., et al. 1995. Respiratory
tuberculosis in childhood: the diagnostic value
of clinical features and special investigations.

Pediatr Infect Dis J. 14(3):189-94.

692

BMP8-8

Shafer, RW., Kim, DS., Weiss, JP., and Quale, JM.
1991. Extrapulmonary tuberculosis in patients
with human immunodeficiency virus
infection. Medicine (Baltimore). 70(6):384-
97.

Shah, SS., McGowan, JP., Klein, RS., Converse, PJ.,
Blum, S., and Gourevitch, MN. 2006.
Agreement between Mantoux skin testing and
QuantiFERON-TB assay using dual
mycobacterial antigens in current and former
injection drug users. Med Sci Monit.
12(4):MT11-6.

Shrestha, NK., Tuohy, MJ., Hall, GS., Reischl, U.,
Gordon, SM., and Procop, GW. 2003.
Detection and differentiation of
Mycobacterium tuberculosis and
nontuberculous mycobacterial isolates by
real-time PCR. J Clin Microbiol. 41:5121-
5126.

Small, PM., and Fujiwara, PI. 2001. Management of
tuberculosis in the United States. N Engl J
Med. 345(3):189-200.

Tong, M., Jacobi, CE., van de Rijke, FM., Kuijper, S.,
van de Werken, S., Lowary, TL., et al. 2005.
A multiplexed and miniaturized serological
tuberculosis assay identifies antigens that
discriminate maximally between TB and non-
TB sera. ] Immunol Methods. 301(1-2):154-
63.

Torrea, G., Van de Perre, P., Ouedraogo, M., Zougba,
A., Sawadogo, A., Dingtoumda, B., et al. 2005.
PCR-based detection of the Mycobacterium
tuberculosis complex in urine of HIV-infected
and uninfected pulmonary and extrapulmonary
tuberculosis patients in Burkina Faso. ] Med

Microbiol. 54(Pt 1):39-44.



IS 128
e Khon kaen University 2011

Gradu earch Conference
Yeager, HJ., Lacy, J., Smith, LR., and LeMaistre,

CA. 1967. Quantitative studies of

mycobacterial populations in sputum and

saliva. Am Rev Respir Dis. 95(6):998-1004.

693

BMP8-9





