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Comparison of In-house Polymerase Chain Reaction Assay with Conventional Techniques for
the Detection of Mycobacterium tuberculosis

Hee Young Yang, M.D., Hee Joo Lee, M.D., Su Yon Park, M.D., Kwang Kil Lee, M.D., and Jin Tae Suh, M.D.

Department of Laboratory Medicine, Collage of Medicine, Kyung Hee University, Seoul, Korea

Background : The polymerase chain reaction (PCR) assay, introduced as a fast and sensitive diag-
nostic method, has been known to be useful in detecting Mycobacterium tuberculosis. Therefore the
purpose of this study was to evaluate the usefulness of an in-house PCR assay in the detection of
Mycobacterium tuberculosis by comparing PCR results with those of conventional diagnostic tech-
niques.

Methods : We assessed the diagnostic yield of the in-house PCR assay retrospectively based on
the patient's medical records using data from previously evaluated specimens submitted for PCR
amplification 1IS6110 sequences by GeneAmp PCR system 9600 (Perkin Elmer, CT, USA). All sam-
ples had been examined for detection of M. tuberculosis by acid-fast stain and culture assay and
the results from the 3 methods were analyzed.

Results : The majority of cases (1,727 cases, 96.6%) showed concordant results between in-house
PCR, AFB stain, and culture methods; only 60 cases (3.4%) displayed discordant results. The sen-
sitivities, specificities and positive and negative predictive values of each method were as follows:
81.0%, 99.6%, 95.0% and 98.4%, respectively for the in-house PCR; 63.4%, 100%, 100% and 96.9%,
respectively for AFB staining method; and 83.8%, 100%, 100% and 98.6%, respectively for culture
assays.

Conclusions : The PCR assay shows a high sensitivity and specificity and is a reliable test for an
early diagnosis of tuberculosis. (Korean J Lab Med 2006;26:174-8)
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Table 1. Sequences of primers used for the detection of M. tuber-
culosis by in-house PCR

Name  Function Position of 1IS6110 Sequences(5/—»3/)

TB1 Primer of first PCR 555-572 CTCAAGGAGCACATCAGC
TB2 Primer of first PCR~ 1111-1084 TCATAGGAGCTTCCGACC
TB3 Primer of second PCR 590-609 CTACGGTGTTTACGGTGCCC
TB4 Primer of second PCR 874-855 TAGGCGTCGGTGACAAAGGC

Abbreviation: PCR, polymerase chain reaction.
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Table 2. Results of AFB stain, culture and in-house PCR, accord-
ing to sample origin

N of positive
Total samples

Type of sample N of
P P In-house  AFB Cul-

samples (%)
PCR stain ture

Pulmonary specimens 519 (29.0)
Sputum 420 (23.5) 49 44 56
Brochial aspirate 99 (5.5) 13 10 11

Extrapulmonary specimens 1,268 (71.0)
Pleural fluid 552 (30.9) 20 13 22
Cerebrospinal fluid 220 (12.3) 1 0 0
Urine 156 (8.7) 10 6 10
Tissue 136 (7.6) 7 6 7
Pus 95 (5.3) 21 11 13
Ascites fluid 31(1.7) 0 0 0
Blood 29 (1.6) 0 0 0
Gastric aspirate 8(0.5) 0 0 0
Bone marrow 5(0.3) 0 0 0
Pericardial fluid 4(0.2) 0 0 0
Synovial fluid 2(0.1) 0 0 0
Other 30(1.7) 0 0 0

Total 1,787 (100.0) 121 0 119
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Table 3. Comparison of results of in-house PCR with those of AFB
stain and culture

Diagnosis In-house AFB o
N (%) PCR stain Culture N (%)
Tuberculosis + + + 88 (4.9)
142 (8.0) + - + 4(0.3)
+ - - 23(1.3)
- - + 25(1.4)
- + + 2(0.1)
Non tuberculosis + - - 6(0.3)
1,645 (92.0) - - - 1,639 (91.7)

Abbreviations: AFB, acid fast bacilli; PCR, polymerase chain reaction.

Abbreviations: See Table 2.



Table 4. Sensitivities, specificities, positive predictabilities, neg-
ative predictabilities, true positive, true negative, false positive
and false negative of in-house PCR, AFB stain and culture
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Table 5. Outcome of discordant cases

Predictive
Sen- Speci-  value (%)
sitivi-  ficity
ty (%) (%)

True True False False
posi- neg- posi- neg-
posi- nega- five ative tive ative
tve tive (%) (%) (%) (%)

In-house PCR 81.0 996 950 984 809 996 04 191
AFB stain 63.4 100.0 100.0 969 63.1 100.0 0.0 36.9
Culture 83.8 100.0 100.0 986 837 100.0 0.0 16.3

Abbreviations: See Table 2.
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In-house  AFB o Final Diagnosis

Group PCR stain Culture N (%) (N of czgses)

1 + - - 29 (48.3) Tuberculosis (23)
Pneumonia (2)
Esophageal cancer (1)
Bronchitis (1)
COPD (2)

2 + - + 4(6.7)  Tuberculosis (4)

3 - - + 25(41.7) Tuberculosis (25)

4 - + + 2(3.3)  Tuberculosis (2)

Abbreviations: See Table 2.
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