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The Xpert MTB/RIF assay (Xpert assay; Cepheid, Sunny-
vale, CA, USA) is a fully automated, real-time polymerase
chain reaction assay that is designed to detect the presence
of Mycobacterium tuberculosis (MTB) and rifampin (RFP)
resistance’. The Xpert assay can be utilized as a rapid diagnos-
tic test for tuberculosis and RFP-resistant tuberculosis'. The
review article which was recently published in this journal
emphasized rapid molecular diagnosis of RFP-resistant tuber-
culosis for the optimal treatment of multidrug-resistant tuber-
culsosis”.

Xpert assay can also be used to differentiate MTB from non-
tuberculous mycobacteria (NTM) in acid-fast bacilli (AFB)
smear-positive cases’. Although several previous studies have
demonstrated that the Xpert assay showed excellent perfor-
mance in distinguishing MTB from NTM in smear-positive
or negative clinical specimens', the misdiagnosis of MTB by
the Xpert assay was recently reported for five NTM species
(M. abscessus, M. marinum, M. smegmatis, M. phlei, and M.
aurum) at a high bacterial load’. The results reported by Pang
et al.” have very important clinical implications, because AFB
smear microscopy cannot differentiate between MTB and
NTM and many patients with NTM pulmonary disease were
misdiagnosed with pulmonary tuberculosis and even mul-
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tidrug-resistant tuberculosis®. Moreover, M. abscessus is an
important etiologic organism of NTM pulmonary disease in
many countries with high tuberculosis burden such as China
and South Korea™. Misdiagnosis of NTM as MTB or RFP-
resistant MTB is a significant concern in defining a proper
tuberculosis program in these countries. We therefore tried to
validate the previous experiment with the misdiagnosed NTM
species to evaluate whether the Xpert assay showed cross-
reactivity between MTB and five NTM species.

A total of five NTM reference strains (M. abscessus, M. mari-
num, M. smegmatis, M. phlei, and M. aurum) from American
Type Culture Collection or the Korean Mycobacteria Re-
source Center were included in this study (Table 1). Freshly
grown bacterial colonies were obtained from 3% Ogawa agar
(Shinyang, Seoul, Korea). Subsequently, the bacteria were
suspended in sterile distilled water and vortexed vigorously.
The turbidity was adjusted to a 0.5 McFarland (approximately
1x10" colony-forming unit [CFU]/mL)’. Additionally, the bac-
teria were diluted, resulting in tubes containing 1x10° CFU/
mL equivalents. The Xpert assay was performed using the G4
version of cartridges with sediment protocol according to the

Table 1. Xpert assay results for detecting different myco-
bacterial species

Xpert result at different
. Strain(s) and bacterial loads
Species source (CFU/mL equivalent)

10’ 10°
M. abscessus ~ ATCC19977 ND ND
M. aurum ATCC51345 ND ND
M. marinum KMRC 00136-21108 ND ND
M. phlei ATCC11758 ND ND
M. smegmatis  ATCC19420 ND ND

CFU: colony-forming unit; ATCC: American Type Culture Collec-
tion; ND: not detected; KMRC: Korean Mycobacteria Resource
Center.
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manufacturers instructions.

The Xpert results for different NTM species at two concen-
trations are summarized in Table 1. All NTM species gave
negative results, and non-specific positive reactions were not
observed in any probes: no changes in threshold cycle value
were observed. The sample processing controls in all tested
bacterial suspensions met the acceptance criteria, and no in-
valid results were observed for any sample.

The manufacturer presented the data for analytical specific-
ity and exclusivity in the package insert". A total of 24 NTM
species, including M. abscessus, M. marinum, and M. smeg-
matis were tested at 10° CFU/mL or 10° CFU/mL. No MTB
results were generated from NTM strains except M. scrofu-
laceum at 10° CFU/mL (one of three replicates). Moreover,
numerous studies provided data on a variety of NTM that
grew from the specimens tested to look for evidence of cross-
reactivity'. A systematic review on the diagnostic accuracy
of the Xpert assay reported that only one specimen (0.6%)
exhibited a false-positive result among 180 specimens that
grew NTM". On the other hand, Pang et al’ reported that mis-
diagnosis of MTB, even RFP-resistant MTB by the Xpert assay
was observed in five NTM species at a high bacterial load,
although these results were obtained on the basis of artificial
non-human samples. They regarded this cross-reactivity as
an intrinsic problem of the Xpert assay. A high burden of or-
ganisms might cause fluorescence cross-talk in the detection
channels, which could lead to false-positive results. However,
other possible causes of false-positivity should be excluded
such as specimen contamination at the time of sample prepa-
ration, since an artificial bacterial suspension was used. In-
deed, we could not reproduce their findings in our study: we
did not observe any false-positive reactions in the five NTM
species, even at a higher concentration of 1x10° CFU/mL
equivalents. In light of these data, it is difficult to interpret the
false-positive results for five NTM species at a high bacterial
load as a systematic cross-reactivity issue in the Xpert assay.
However, our study has limitations. Since only one strain per
species was used in this study, we cannot exclude the possibil-
ity of cross-reactivity with some NTM strains.

In conclusion, we tested the Xpert assay for cross-reactivity
between MTB and five NTM species at high bacterial load and
did not observe any false-positive reactions. Therefore, the
previously reported cross-reactivity between MTB and five
NTM species may not be a systematic problem with the Xpert
assay.
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