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[ Abstract] Objective To evaluate the diagnostic efficiency of tubercle simultaneous amplification
and testing (SAT-TB), GeneXpert MTB/RIF and BACTEC MGIT960 assay for smear-negative pulmonary
tuberculosis. Methods Total of 178 suspected TB patients with negative result for acid-fast bacilli (AFB)
sputum smear conducted in Anhui Chest Hospital between October 2018 and October 2020 were selected,
SAT-TB, GeneXpert MTB/RIF and BACTEC MGIT960 assay were performed on sample specimens

individually or in a combined fashion to evaluate the diagnostic efficiency of individual and double-
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combined and triple-combined testing for smear-negative TB detection with McNemar test and Kappa test.
Results Al the three individual tests were statistically different from the gold standard [SAT-TB (;° = 20.833,
P < 0.001), GeneXpert MTB/RIF (5° = 23.814, P < 0.001), BACTEC MGIT960 (*= 12.014, P < 0.001)].
The evaluation of the combined testingshowed that SAT-TB + GeneXpert MTB/RIF, SAT-TB + BACTEC
MGIT960 and the triple-combined testing were not statistically different from the gold standard [SAT-TB +
GeneXpert MTB/RIF (5° = 2.083, P = 0.149), SAT-TB + BACTEC MGIT960 (;* = 3.500, P = 0.061), triple-
combined testing (y*= 0.100, P = 0.752)], the consistencies reached 0.835 (SAT-TB + GeneXpert), 0.810
(SAT-TB + MGIT960) and 0.869 (tripe-combined testing), which could be independent diagnostic evidence
for patients with smear-negative TB. The sensitivity and specificity of three methods all reached over 90%,
SAT-TB + GeneXpert MTB/RIF were 93.08% and 93.75%, SAT-TB + BACTEC MGIT960 were 91.54%
and 93.75%, triple-combined testing were 95.38% and 91.67%. The difference test of SAT-TB + GeneXpert,
SAT-TB + MGIT960 double-combined testing results had no statistical difference from triple-combined
testing (SAT-TB + GeneXpert MTB/RIF: y* = 1.778, P = 0.182; SAT-TB + BACTEC MGIT960: y*=2.083, P =
0.149); the consistency reached 0.879 and 0.839, respectively. Conclusions Individual SAT-TB, GeneXpert
and MGIT960 performed low independent efficiency in detecting smear-negative TB, while SAT-TB +
GeneXpert, SAT-TB + MGIT960 were equivalent to triple-combined testing in detection efficiency, which
suggests double-combined testing could be considered as a cost effective substitute in diagnosing smear-
negative TB independently.

[Key words] Smear-negative pulmonary tuberculosis; Tubercle simultaneous amplification and

testing; GeneXpert MTB/RIF; Liquid rapid culture
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