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CHAPTERR 2 b 

PCRR based assays for the diagnosis of tuberculosis 

Lenkaa M. Pereira Arias-Bouda, and Arend H. J. Kolk 

KITKIT (Koninklijk Instituut voor de Tropen /Royal Tropical Institute) Biomedical Research, Amsterdam, 

TheThe Netherlands 

Commentss on the following article published in 

TheThe International Journal of Tuberculosis and Lung Disease: 

Araj,, G.F., R.S. Talhouk, L.Y. Itani, W. Jaber, and G.W. Jamaleddine. 2000. Comparative performance 

off  PCR-based assay versus microscopy and culture for the direct detection of Mycobacterium 

tuberculosistuberculosis in clinical respiratory speciments in Lebanon. Int. J. Tuberc. Lung Dis. 4:877-881. 

Int.Int. J. Tuberc. Lung Dis. 2001;5:1163-1164 
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Itt is with interest that we read the paper of Araj and coworkers (Int. J. Tuberc. Lung Dis.. 2000; 

4:877-881)) who came to the conclusion that a PCR-based assay cannot be reliably used on its own in the 

clinicall  setting for the diagnosis of mycobacterial infection. They found a high false negative rate, 

especiallyy in smear-negative, culture positive specimens. 

Wee agree that, in general, PCR is inappropriate as the sole method of diagnosis. Culture is 

necessaryy to allow drug sensitivity testing and RFLP typing and follow up of patients during treatment. 

Culturee is still the gold standard and laboratories that switch to PCR for the detection and identification of 

mycobacteriaa directly from clinical samples should be aware of the limitations of the technique. 

Wee have reservations about some of the technical aspects of the paper by Araj and co-workers, 

especiallyy with respect to the decontamination procedure, lysis of the organisms, isolation of DNA from 

clinicall  specimens or early cultures of BACTEC vials and finally the quality control of their PCR assay. 

Thee authors used the NaOH-NALC method for sputum decontamination. The incubation time 

(15-200 minutes) has been optimised for culture but is not ideal for PCR, since a proportion of the 

mycobacteriaa will lose their DNA, which is then washed away in the subsequent centrifugation and 

washingg steps. Heating to 85°C after the decontamination will also release DNA from the mycobacteria, 

whichh wil l be washed away later. Furthermore they test only 5ul i.e. 1/10-20 of the total amount of DNA 

inn the specimen. These features could explain their low PCR detection rate for ZN negative culture positive 

specimens. . 

Theirr quality control is inadequate. The authors do not state the detection limit of their test, which 

wouldd be identified with the use of spiked negative sputum. In addition, they fail to incorporate a control 

forr the detection of inhibitors in each sample, which would allow the detection of false negative results. 

Theyy mentionn in their discussion that false negative results could be attributed to different factors, 

includingg the presence of low numbers of bacteria or their non-homogeneous distribution, the presence of 

inhibitors,, mutations in the regions for primer annealing and the absence of IS6110. Non-homogeneous 

distributionn is not likely since the same specimen was used for culture and PCR after decontamination. It 

iss unlikely that IS6JJ0 is absent since most strains (36 of 38 Bactec vials) were positive in PCR. 

Thee authors cite the first international quality control study among 7 laboratories (1) showing the 

problemss with PCR which may lead to inaccurate results, but they fail to use a system to avoid 

contaminationn by DNA fragments from previous amplification reactions (so called amplicon 

contamination).. The second international quality control study (2) supported our recommendations (3) for 

aa system in which amplicons are degraded so that amplicon contamination is ruled out. 

Attentionn needs to be paid to quality assurance if accurate results are to be obtained (3): 

 The use of an internal standard for detection of inhibitors in each sample. This control could consist 

off  a modified target (4) which is added to each sample, or duplicates of the clinical samples which are 

testedd after addition of M tuberculosis with 10 to 20 copies of the target for amplification. 
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 A DNA isolation method with a high yield and a method that removes inhibitors of the amplification 

reactionn (we recommend the procedure with guanidiniumthiocyanate (5)). 

 Positive controls for each run of samples in the PCR machine, these would act both as a control for the 

PCRR reaction mixture and for the detection limit of the assay (we prefer a detection limit of 10 fg DNA, 

equivalentt to 2 mycobacteria). 

 A negative control sputum, which has been treated in the same way as the patients' samples, to check 

forr cross-contamination. 

Testingg of cultured samples from BACTEC vials in PCR may easily result in cross-contamination since 

positivee samples will usually contain large numbers of mycobacteria which can be carried over to the next 

test.. Therefore we recommend being very careful with the testing of cultures of mycobacteria in PCR. 

Amplificationn techniques are complimentary to culture but are no substitute. The PCR results 

shouldd reflect those of culture, since both have similar detection limits. PCR results from patients under 

treatmentt may differ from culture results. Since PCR amplifies DNA it can detect live and dead 

mycobacteria,, whereas culture detects only live mycobacteria, Unfortunately, no test has 100% sensitivity 

andd specificity, even in culture cross- contamination could result in false positive results. 
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