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Clinical Significance of PCR-Based Rapid Detection of
Mycobacterium tuberculosis DNA in Peripheral Blood

Gyu Won Kim, M.D., Jae Myung Lee, M.D., Min Jong Kang, M.D.,
Jee Woong Son, M.D., Seung Joon Lee, M.D., Dong-Gyu Kim, M.D.,
Myung Goo Lee M.D., In Gyu Hyun, M.D,, Ki-Suck Jung, M.D.,
Young Kyung Lee, M.D.*, Kyung Wha Lee, Ph.D.*

Department of Internal Medicine, Clinical Pathology™
College of M edicine, Hallym University, Seoul, Korea

Background : Since the advent of AIDS, tuberculosis has become a major public health problem in the western
society. Therefore, it is essential that pulmonary tuberculosis be rapidly diagnosed. Light microscopic detection
of acid-fast organisms in sputum has traditionally been used for rapidly diagnosing tuberculosis. However posi-
tive smears are only observed in about one-half to three-quarters of cases. Studies using PCR for diagnosing
pulmonary tuberculosis disclosed several shortcomings suggesting an inability to distinguish between active and
treated or inactive tuberculosis. In this study, the clinical significance of a PCR-based rapid technique for de-
tecting Mycobacterium tuberculosis DNA in peripheral blood was investigated.

Materials and Methods : From July 1, 1998 through to August 30, 1999, 59 patients with presumed tubercu- -

losis, who had no previous history of anti-tuberculosis medication use within one year prior to this study were
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recruited and followed up for more than 3 months, AFB stain and culture in the sputum and/or pleural fluids
and biopsies when needed were performed. Blood samples from each of the 59 patients were obtained in order
to identify Mycobacterium Tubercudosis DNA by a PCR test.

Results : 1) Forty five out of 59 patients had a final diagnosis of tuberculosis ; Twenty eight were confirmed
as having active pulmonary tuberculosis by culture or biopsy. Four were clinically diagnosed with pulmonary
tuberculosis. The other 13 patients were diagnosed as having tuberculous pleurisy (9) and extrapulmonary tu-
berculosis (4). 2) Fourteen patients showed a positive blood PCR test. The PCR assay correctly identified
active tuberculosis in 13 out of 14 patients. The overall sensitivity and specificity of this blood PCR assay for di-
agnosing tuberculosis were 29% and 93%, respectively. The positive predictive value was 93%, the negative
predictive value was 29% and the diagnostic accuracy was 44%. 3) Six out of 14(43%) patients with blood
PCR positive tuberculosis were immunologically compromised hosts. 4) A simple chest radiograph in blood
PCR positive tuberculosis patients showed variable and inconsistent findings.

Conclusion : A peripheral blood PCR assay for Mycobacterium tuberculosis is not recommended as a screen-
ing method for diagnosing active tuberculosis. However, it was suggested that the blood PCR assay could con-
tribute to an early diagnostic rate due to its high positive predictive value. (Tuberculosis and Respiratory Diseas-
es 2001, 50 : 599-606)

Key words : Blood PCR, Mycobacterium tuberculosis DNA.
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Table 1. Final diagnosis of patients

Diagnosis

No. of patients (No.=59)

Active confirmed pulmonary tuberculosis

Active clinical diagnosed pulmonary tuberculosis

Tuberculosis pleurisy
Active extra pulmonary tuberculosis
Inactive tuberculosis

Non-Small Cell Lung Cancer

28

13

Table 2. Clinical characteristics of Blood PCR positive patients{n=14)

Radiologic Findings of Blood PCR positive patients (No.=14)

Cavitary lesions
Parenchymal infiltration
Destroyed lung

Nodular or mass like lesion
Non-small cell lung cancer

Normal

B O 0 =,

Immune status of Blood PCR pesitive tuberculosis patients (No.=13)

Immunocompetent (53.8%)
Congestive heart failure
Chronic renal Failure

HIV (+)

DM

ORI R
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Table 3. Blood The PCR positive rate for M. tuberculosis

Blood Thc PCR
Positive(+ )(No.=14) Negative(-)(No.=45)

Final Diagnosis

Active tuberculosis {(No.=45) 7 21
Confirmed pulmonary tuberculosis 4 0
Clinically diagnosed pulmonary tuberculosis 2
Extra pulmonary tuberculosis 0
Tuberculosis pleurisy 1

Non-small cell lung cancer 0 13

Inactive tuberculosis
Sensitivity . 29%, Specificity . 93%, PPV': 93%, NPV*: 29% Accuracy : 44%
PPV positive predicted value, NPV*: negative predicted value
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