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Rufai (83) India 2017 Commercial GeneXpert rpoB Culture 49 212 CS NM NM NM 

Solomons1 (84) 
South 

Africa 
2015 Commercial GenoType 

MTBDRplus 
INH, RIF Culture 13 46 CS Yes P NM 

Solomons2 (84) 
South 

Africa 
2015 Commercial GeneXpert rpoB Culture 13 46 CS Yes P NM 

Thwaites (11) Vietnam 2004 Commercial Gen-probe MTD 16s RNA Culture 42 79 CS Yes P Yes 

Tortoli (85) Italy 2012 Commercial GeneXpert rpoB Culture 13 120 CS NM R Yes 

Vadwai1 (86) India 2011 Commercial GeneXpert rpoB CRS 7 15 CS NM NM Yes 

Vadwai2 (86) India 2011 Commercial GeneXpert rpoB Culture 3 19 CS NM NM Yes 

Wang (87) China 2016 Commercial GeneXpert rpoB Culture 13 188 CS NM P Yes 

Zmak (88) Croatia 2013 Commercial GeneXpert rpoB Culture 1 45 CS NM NM NM 
*These studies did not used culture to define confirm TBM.  616 
CRS: combined reference standard, P: prospective, R: retrospective, CS: cross-sectional, CC: case-control, NM: Not mentioned 617 
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 640 

Table 2. Summary measures of test accuracy for all studies, commercial, and in-house tests. 641 

Test property Sensitivity 

(95% CI, I
2
) 

Specificity 

(95% CI, I
2
) 

PLR (95% CI) NLR (95% CI) DOR (95% CI) AUC (95% CI) 

All studies  

(63 studies) 

Culture (71 datasets 

with 1492 TBM cases) 

82%  

(75-87, 82.4%) 

99%  

(98-99, 85.0%) 
58.6 (35.3-97.3) 0.19 (0.14-0.25) 314 (169-584) 98% (96-99) 

CRS (24 datasets with 

652 TBM cases) 

68%  

(41-87, 83.6%) 

98%  

(95-99, 76.2%) 
36.5 (15.6-85.3) 0.32 (0.15-0.70) 113 (39-331) 98% (96-99) 

Culture 

(71 datasets) 

In-house tests (43 

datasets with 950 TBM 

cases) 

87%  

(80-92, 82.0%) 

99%  

(97-99, 88.5%) 

 

64.6 (28.4-147.0) 0.13 (0.08-0.20) 372 (165-839) 98% (97-99) 

Commercial tests (28 

datasets with 543 TBM 

cases) 

67%  

(58-75, 64.8%) 

99%  

(98-99, 48.3%) 
46.1 (28.3-75.0) 0.33 (0.25-0.43) 139 (71-274) 98% (96-99) 

CRS 

(24 datasets) 

In-house tests (21 

datasets with 626 TBM 

cases) 

68%  

(38-88, 83.5%) 

98%  

(95-100, 78.0%) 
44.4 (16.0-123.2) 0.32 (0.14-0.75) 138 (41-468) 98% (96-99) 

Commercial tests (3 

datasets with 26 TBM 

cases) 

53%  

(33-73, 84.7%) 

90%  

(82-95, 52.2%) 
70.0 (40.0-124.2) 0.57 (0.24-0.31) 21 (4.2-104) 94% (90-97) 

CRS: combined reference standard, PLR: positive likelihood ratio, NLR: negative likelihood ratio, DOR: diagnostic odds ratio, AUC: area under the curve. 642 
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 650 

Table 3. Subgroup analysis of studies based on different NAA tests.  651 

Reference 

standard 

Subgroup Subgroup by method No. of  

datasets 

Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

PLR (95% CI) NLR (95% CI) DOR (95% CI) AUC (95% CI) 

Culture 

 

In-house 

 

Conventional PCR 

(IS6110 gene) 18 
87% (77-93) 

98% (94-99) 39.5 (15.7-77.1) 0.13 (0.07-0.25) 307 (106- 888) 98 (96-99) 

Conventional PCR 

(MPB64 gene) 4 
92% (81-  97) 

98% (78-99) 52.0 (3.4-778.4) 0.08 (0.03-0.20) 275 (42-1814) 93 (91-95) 

Nested PCR 
4 

82% (46- 96) 
92% (88-95) 10.7 (5.9-19.4) 0.19 (0.05- 0.79) 55 (9-339) 93 (91-95) 

Real-time PCR 
7 

84% (71-92) 
100% (45-100) 44.0 (5.7- 335.4) 0.16 (0.08,0.65) 255 (40-607) 93 (91-95) 

LAMP PCR 
2 

93% (88 -97) 
100% (98 -100) 68.8 (0.68-925.8) 0.07 (0.03-0.13) - - 

Commercial 

 

Cobas Amplicor 

MTB 4 48% (35- 61) 
98% (97-99) 

 25.3 (12.9-49.7) 
0.53 (0.41-0.68) 48 (21-109) 

94 (91-95) 

GeneXpert 
16 61% (52-70) 99% (97-99) 42.0 (20.6-85.2) 0.39 (0.31- 0.50) 107 (64-251) 92 (89-94) 

Gen-probe MTD 
4 86% (52-97) 99% (95-100) 92.4 (14.8-577.6) 0.15 (0.03- 0.63) 634 (31-1299) 99 (98-100) 

CRS 
 

In-house 

 

Conventional PCR 

(IS6110 gene) 9 87% (46- 98) 98% (88-100) 39.2 (7.8-197.8) 0.13 (0.02- 0.78) 119 (42-332) 99 (97-99) 

Conventional PCR 

(MPB64 gene) 4 27% (02-85) 99% (91-100) 35.9 (1.7-751.1) 0.74 (0.36-1.52) 45 (8-249) 99 (97-99) 

Nested PCR 
3 80% (70 - 88) 95% (0.89-98) 11.9 (5.3-6.7) 0.23 (0.05-1.02) 86 (7-1049) 97 (93-99) 

Commercial 

 
GeneXpert 

2 66% (38- 88) 
89% (80-95) 

7.0 (3.8-12.8) 
0.23 (0.00- 19.53) - - 

CRS: combined reference standard, PLR: positive likelihood ratio, NLR: negative likelihood ratio, DOR: diagnostic odds ratio, AUC: area under the curve. 652 
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