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Evaluation of a Polymerase Chain Reaction Assay and BACTEC
Culture for the Detection
of Mycobacterium tuberculosis in Clinical Specimens

Chang Jae Lee, M.D.*, Seung Jung Kee, M.D.*, Jong Hee Shin, M.D.**%,
Soon Pal Suh, M.D.*** and Dong Wook Ryang, M.D.***

Department of Clinical Pathology*, Chonnam National University Medical School;

Research Institute of Medical Sciences**, Chonnam National University, Gwangju, Korea

Background : The PCR assay for the detection of M. tuberculosis has been used for 5 years in
Chonnam National University Hospital. To evaluate the reliability of the PCR assay, the PCR results
were compared with those of culture and clinical diagnosis.

Methods : This study analyzed the results of BACTEC culture and PCR for detection of M.
tuberculosis between Jan. 1996 and Dec. 1998. A total of 7,430 specimens for the PCR, 16,163
specimens for the TB BACTEC culture and 4,810 specimens (3,167 patients) submitted for both
PCR and BACTEC culture were analyzed for the clinical evaluation of PCR.

Results : When compared with BACTEC culture results, PCR had a sensitivity of 66.1% (127/192)
and a specificity of 97.0% (3,631/3,740) for the detection of M. tuberculosis in respiratory
specimens. The sensitivity, specificity, positive and negative predictive values for the PCR assay for
the diagnosis of tuberculosis patients were 64.7%, 98.5%, 84.8%, and 95.6%, respectively; the
values for BACTEC culture were 86.7%, 100%, 100%, and 98.3%, respectively. In addition, 39 out
of 71 PCR positive cases which were BACTEC culture-negative had clinical data supporting the
diagnosis of tuberculosis. The average detection times were 5 hours in PCR but 15.8 days in

BACTEC culture.

Conclusions : This study shows that PCR itself is not satisfactory enough to detect M. tuber-
culosis in clinical specimens. However, when it combines with BACTEC culture, they can be a
powerful and rapid diagnostic tool to detect M. tuberculosis in clinical specimens.

(Korean J Clin Microbiol 2001;4(2):115-121)
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Table 1. Results of PCR and BACTEC culture for detection of M. tuberculosis from clinical specimens

PCR BACTEC culture
Year No. of specimens Positive No. of specimens Positive
rate rate
Total Positive (%) Total Positive (%)
1996 1,465 120 8.1 4,685 398 8.5
1997 3,546 183 5.1 5,938 445 7.5
1998 2,419 147 6.0 5,540 437 7.8
Total 7,430 450 6.0 16,163 1,280 7.9
Table 2. Positive rate of PCR and BACTEC culture according to sample sources
PCR BACTEC culture
Specimens No. of specimens Positive No. of Specimens Positive
rate rate
Total Positive (%) Total Positive (%)
Respiratory specimens® 3,790 399 10.5 10,152 911 9.0
Fluid® 1,956 17 0.9 3,101 97 3.1
Urine 995 13 1.3 1,626 51 3.1
Pus 160 17 10.6 699 30 43
Blood 513 4 0.8 259 0.0
Tissue* 15 0 0.0 153 18 12.1
Stool 0 0 0.0 105 1.9
Others* 1 0 0.0 68 10.0
Total 7,430 450 6.0 16,163 1,116 6.9

‘Respiratory specimens: sputum, throat swab, bronchial washing and trans-tracheal aspirates.

*Fluid: peritoneal, pericardial & joint fluid, gastric & bile juice and dialysate, etc.

‘Tissue: lymph node, skin, bone marrow, liver and brain, etc.
dOthers: clinical materials are not known.
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Table 3. Comparison of PCR with BACTEC culture for the detection of M. tuberculosis from 4,810 parallel specimens

. BACTEC culture
Specimen types PCR Total
Positive Negative
. Positive 127 109 236
Respiratory .
. Negative 65 3,631 3,696
specimens
Total 192 3,740 3,932
. Positive 8 21 29
Non-respiratory .
. ) Negative 57 792 849
specimens®
Total 65 813 878
Total 257 4,553 4,810

‘Non-respiratory specimens: urine, CSF, pleural & peritoneal fluid, tissue, stool and blood, etc.

Table 4. Sensitivity, specificity and predictive values of PCR according to specimen types compared with BACTEC culture

Predictive values

Sensitivity Specificity
Specimen types (%) (%) (%)
Positive Negative
Respiratory 66.1 97.0 53.8 98.2
Non-respiratory* 12.3 97.4 27.5 93.2
Total 50.9 97.3 52.5 97.1

:See Table 3.
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Table 5. Comparison of PCR and BACTEC culture in patients after discrepant analysis based on the clinical diagnosis

No. of patients

Predictive values (%)

Sensitivity ~ Specificity

Tuberculosis®  Non-tuberculosis (%) (%) Positive Negative
Positive 191
PCR 64.7 98.5 84.8 95.6
Negative 104 2,261
Positive 256
BACTEC culture 86.7 100 100 98.3
Negative 39 2,295

‘Tuberculosis or non-tuberculosis was determined by culture or clinical diagnosis.
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