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Comparison of Acid-Fast Staining, PCR, LCR, PCR-Hybridization for
Detection of Mycabacterum Tuberculosis in Clinical Specimens

Jong Rak Choi, M.D., Jong Baeck Lim, M.D., Hyung Jung Kim, M.D".

Departments of Clinical Pathology and Internal medicine*
College of Medicine, Yonsei University, Seoul, Korea

Background : Mycobacterial culture is a confirmatory test to detect M. tuberculosis, but it takes at least 6
weeks to diagnose. PCR is a rapid and sensitive method, but it is known that PCR has a high false positive rate
due to contamination, and a high false negative rate due to inhibitors. It is also known that LCR and PCR-
Hybridization, recently developed methods, are more specific methods than PCR in terms of detecting M. tu-
berculosis. In this study, we estimated the clinical utility of in house PCR, LCR and PCR-Hybridization for the
detection of M. tuberculosis.

Methods : We evaluated 75 specimens, upon which M. tuberculosis culture based testing was requested, by
PCR LCR, and PCR-Hybridization and compared results. Mycobacterial culture was performed on 3% Ogawa
media for 8 weeks, and an in house PCR, LCx Mycobacterium tuberculosis assay kit (Abbott Laboratories,
North Chicago, 1) and the AMPLICOR M. tuberculosis test kit (Roche Molecular Systems, Inc. Branchburg,
NJ, USA).

Results : In the view of the culture results, the sensitivities of the three tests were 40%, 80%, and 100% and
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their specificities were 98.6%, 94.3%, and 94.3%.

Conclusion . LCR and PCR-Hybridization are rapid and sensitive methods for detecting M. tubercudosis in
clinical laboratories. ( Tuberculosis and Respiratory Diseases 2000, 49 : 281-289)

Key words : Mycobacterium tuberculosis, Culture, PCR, Ligase chain reaction(LCR ), PCR-Hybridization.
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Table 1. Summary of the characteristics of in house PCR, LCR, PCR-hybridization

Characteristics In house PCR LCR PCR~-Hybridization
Target IS6110 Protein antigen B 16s rRNA
Sample preparation Chemical kill : heat ~ Heat kill ; sonic lysis Chemical kill: heat

lysis lysis
Detection EP, ethidium bromide MEIA, Anti-capture Av-HRP, TMB
hapten
Carry over Chelating metal Uracil-N-glycosylase
complex
QC.
Positive control + + +
Negative control + + +

Internal control

Table 2. Comparison of in house PCR, LCR, PCR-hybridization to culture results in 75 speci-

mens of AFB stain negative

Culture for M. tuberculosis

Test

Positive

Negative

Sensitivity (%)  Specificity (%)

In house PCR
Positive
Negative
LCR
Positive 4
Negative
PCR-hybridization
Positive 5

Negative 0

40 98.6

69

80 94.3

66

100 94.3

66

4 7 et 18]a PCR-Hybridizationo Al vj<k
U4 5 AA 254 PCR-Hybridization %¥4do]g)
I oudE4d 70 HA 2 4 AA9A PCR-Hybri-
dization %¥Ado]2lt}. In house PCR, LCR, PCR-
Hybridization2] 97t%= 242t 40%, 80%, 100%
g1, Eolxr 4 98.6%, 94.3%, 94.3% Ju}h
(Table 2).

3ak# wiek, in house PCR, LCR ¥ PCR-
Hybridizatione] Zsb7} QA3tx) gk A= 7

At i wigst PCR-Hybridization <ol
HA LCR 9 in house PCR &A4<1 AA7} 1704
I ikt wikS-AdolwA in house PCR, LCR,
PCR-Hybridization %3¢l Zal7} 1 Mgk, 84
& i, LCR, PCR-Hybridization %43o]®4] in
house PCRE&4Q A7} 20z &4k wi%a} in
house PCRE&AJo|dA LCR &2 PCR-Hybri-
dization <¥/4<! ZAA7} 371 cH(Table 3).
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Table 3. Comparison of in house PCR, LCR, PCR-hybridization and culture results in 75 spec-

imens of AFB stain negative

In house PCR LCR PCR-hybridization Culture No. of specimens

- - + + 1
+ + + - 1
- + + + 2
+ + + + 2
- + + - 3
- - - - 66

75

gk
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e Y] AIAE AMEsl FEREL AR
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19

Mycobacterium tuberculosis?) 74%- Enrico %
& FYog AF Ik WL N5 587 AN
HEE7|AAE T3 LCRYA Rz} 89.36
% 2 vy 82.98%, =T 78.72% Hrt} 9431
oo ¥ skt

Amplicor M. tuberculosis kit-& ©]83 PCR-
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Ao ol A o]Foj2]7] Wl AAZL] 0B Y
T AR FER Ao
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PCR-Hybridization& t}2 Hu2}53 vjs=3 43

AmpErase(uracil N-
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