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Rufai (83) India 2017 Commercial GeneXpert rpoB Culture 49 212 Cs NM NM NM
Solomonsl (84) /‘:"f’;:‘c'; 2015 Commercial MGTSS%TRyppli . INH, RIF Culture 13 46 cs Yes p NM
Solomons2 (84) /i‘f)rL:tcr; 2015 Commercial GeneXpert rpoB Culture 13 46 CS Yes P NM
Thwaites (11) Vietnam 2004 Commercial Gen-probe MTD 16s RNA Culture 42 79 (o} Yes P Yes
Tortoli (85) Italy 2012 Commercial GeneXpert rpoB Culture 13 120 (o} NM R Yes
Vadwail (86) India 2011 Commercial GeneXpert rpoB CRS 7 15 CS NM NM Yes
Vadwai2 (86) India 2011 Commercial GeneXpert rpoB Culture 3 19 (o} NM NM Yes
Wang (87) China 2016 Commercial GeneXpert rpoB Culture 13 188 CcS NM P Yes
Zmak (88) Croatia 2013 Commercial GeneXpert rpoB Culture 1 45 CS NM NM NM

616 *These studies did not used culture to define confirm TBM.
617 CRS: combined reference standard, P: prospective, R: retrospective, CS: cross-sectional, CC: case-control, NM: Not mentioned
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639

640

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

Test property Sensitivity Specificity PLR (95% CI) NLR (95% CI) DOR (95% CI) AUC (95% CI)
(95% Cl, 1% (95% Cl, I1%)
Culture (71 datasets 82% 99% y } . 0 y
with 1492 TBM cases) (75-87, 82.4%) (98-99, 85.0%) 58.6 (35.3-97.3) 0.19 (0.14-0.25) 314 (169-584) 98% (96-99)
All studies
(63 studies) CRS (24 d ith 68% 98%
atasets wit (] (] o
652 TBM cases) (41-87, 83.6%) (9599, 76.2%) 36.5(15.6-85.3) | 0.32(0.15-0.70) 113 (39-331) 98% (96-99)
In-house tests (43 87% 99%
datasets with 950 TBM (80-92 8"2 0%) (97-99,88.5%) | 64.6(28.4-147.0) | 0.13(0.08-0.20) 372 (165-839) 98% (97-99)
Culture cases) o
(71 datasets) | commercial tests (28 67% 99%
datasets \(/:\2;2343 TBM (58-75, 64.8%) (98-99, 48.3%) 46.1 (28.3-75.0) 0.33 (0.25-0.43) 139 (71-274) 98% (96-99)
In-house tests (21 68% 98%
i - - - 0, -
datasets with 626 TBM (38-88, 83.5%) (95100, 78.0%) | 44 (16.0-123.2) | 0.32(0.14-0.75) 138 (41-468) 98% (96-99)
CRS cases)
(24 datasets) 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)

642 CRS: combined reference standard, PLR: positive likelihood ratio, NLR: negative likelihood

643

644

645
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ratio, DOR: diagnostic odds ratio, AUC: area under the curve.
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649
650
651  Table 3. Subgroup analysis of studies based on different NAA tests.
Reference Subgroup Subgroup by method | No. of Sensitivity Specificity PLR (95% ClI) NLR (95% CI) DOR (95% Cl) AUC (95% CI)
standard datasets (95% ClI) (95% Cl)
Conventional PCR 87% (77-93
(1S6110 gene) 18 0 (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 92% (81 97
(MPB64 gene) 4 0 (81- 97) 98% (78-99) 52.0 (3.4-778.4) | 0.08(0.03-0.20) | 275 (42-1814) 93 (91-95)
In-house Nested PCR 4 82% (46- 96) 929 (88-05) 107 (5.9-19.4) | 0.19 (0.05-0.79) 55 (9-339) 93 (91-95)
Culture 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) | 1009 (98-100) | 68.8(0.68-925.8) | 0.07 (0.03-0.13) - -
Cobas Amplicor 98% (97-99)
MTB 4 48% (35- 61) 253 (12.9-40.7) | 0-53(041-068) | 48(21-100) 94 (91-95)
Commercial 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)
Conventional PCR
(1S6110 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)
In-house Conventional PCR
(MPB64 gene) 4 27% (02-85) 99% (91-100) | 359 (1.7-751.1) | 0.74(0.36-1.52) 45 (8-249) 99 (97-99)
CRS
Nested PCR 3 80% (70 - 88) 95% (0.89-98) 119(53-67) | 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) - -
652 CRS: combined reference standard, PLR: positive likelihood ratio, NLR: negative likelihood ratio, DOR: diagnostic odds ratio, AUC: area under the curve.
653
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:L (n=468)

Title and abstract review
(n=3334)

Excluded irrelevant

A 4

® (n=3254)

Full text review
(n=80)

g /Excluded irrelevant\

Microbiology

(n=16)

Reason for exclu-
sion:

<10 CSF samples
Without raw data
Non-English arti-

\Jles Y,

63 articles were included in meta-

analysis
71 datasets (43 in-house tests and 24 datasets (21 in-house tests and
28 commercial tests) used culture 3 commercial tests) used CRS as
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Patient Selection N [
Reference Standard | I [ —
Flow and Timing |

0% 25% 50% 75%  100% 0% 25% 50% 75%  100%
Risk of Bias Applicability Concerns

. High |:| Unclear . Low

Index Test |
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Studyld I SENSITIVITY (95% Cl) Studyld
Zmaki2013 Zmak/2013
Wang/2016 Wang/2016
dwai2/2011 Vadwai2/2011
Tortoli/2012 Tortoli/2012
Thwaites/2004 Thwaites/2004
Sumi/2002 Sumi/2002
Solomons2/2015 Solomons2/2015
Solomons1/2015 Solomons1/2015
Sharmag/2015 Sharmag/2015
Sharma7/2015 Sharma7/2015
Sharmaé/2015 Sharma6/2015
Sharmas/2012 Sharmas/2012
‘Sharma4/2011 Sharma4/2011
Sharma3/2011 . Sharma3/2011
Sharma2/2011 0.8 Sharma2/2011
Sharma1/2010 0.90 Sharma1/2010
Shankar/1991 1.0 Shankar/1991
Sastry/2013 1.0 Sastry/2013
Rufail2017 05! Rufail2017
Rana/2010 0.8 Rana/2010
Rakotoarivelo/2018 0.6 Rakotoarivelo/2018
afi4/2007 1.0 afi4/2007
Rafi3/2007 051 Rafi3/2007
Rafi2/2007 091 Rafi2/2007
Rafi1/2007 0.98 Rafi1/2007
Quan/2006 067 Quan/2006
Portillo/2000 085 Portillo/2000
Pink/2016 054 Pink/2016
Patel2/2014 0.42 Patel2/2014
Pate|1/2014 048 Patel1/2014
Nhu/2014 072 Nhu/2014
Nguyen/1996 059 Nguyen/1996
Narayanan2/2001 0.95 1
Narayanan1/2001 0.95 1/2001
Nagdev6/2015 1.00 Nagdev6/2015
1 0.00 Nagdevs/2015
Nagdev2/2010 0.92 Nagdev2/2010
Nagdev1/2010 1.00 Nagdev1/2010
Moure/2011 1.00 Moure/2011
Modi3/2016 0.96 Modi3/2016
Modi2/2016 0.92 Modi2/2016
Modi1/2016 0.84 Modi1/2016
Miorner/1995 0.83 Miorner/1995
Michael/2002 076 Michael/2002
1 1.00 Malbruny/2011
Lir2017 0.75 Lir2017
Lang/1998 0.80 Lang/1998
Khan/2018 0.83 Khan/2018
Jonsson/2003 0.56 Jonsson/2003
Johansen/2014 062 Johansen/2014
Haldar7/2012 1.00 Haldar7/2012
Haldar6/2009 059 Haldar6/2009
Haldar5/2009 059 Haldar5/2009
Haldar4/2009 067 Haldar4/2009
Haldar3/2009 048 Haldar3/2009
Haldar2/2009 0.63 Haldar2/2009
Haldar1/2009 0.33 Haldar1/2009
Chua/2005 067 Chua/2005
Chedore/2001 0.94 Chedore/2001
Chaidir/2012 092 Chaidir/2012
Caws/2000 075 Caws/2000
Causse2/2011 067 Causse2/2011
Causse1/2011 0.83 Causse1/2011
Bonington/2000 050 Bonington/2000
Bhigjee4/2007 0.90 Bhigjee4/2007
Bhigjee3/2007 045 Bhigjee3/2007
Bhigjee2/2007 0.90 Bhigjee2/2007
Bhigjee1/2007 0.90 Bhigjee1/2007
Baker/2002 1.00 Baker/2002
Bahr2/2018 e 0.95[0.77 - 1.00 Bahr2/2018
Bahr1/2015 —_— 0:28(0.10- 053 Bahr1/2015
COMBINED —JI-'— 0.82[0.75 - 0.87] COMBINED
|
T T
0.0 1.0
SENSITIVITY

03

SPECIFICITY

SPECIFICITY (95% CI)

0.96 [0.85 - 0.99]
0.99 [0.96 - 1.00]
0.95[0.74 - 1.00]
0.98 [0.94 - 1.00]
0.95[0.88 - 0.99]
1.00[0.92 - 1.00]
1.00 [0.92 - 1.00]
0.98 [0.88 - 1.00]
1.00 [0.97 - 1.00]
1.00 [0.97 - 1.00]
1.00 [0.97 - 1.00]
1.00 [0.91 - 1.00]
1.00 [0.96 - 1.00]

o

0 (0.96 - 1.00]
0 [0.96 - 1.00]

91 - 1.00]
9 [0.78 - 0.96]
.84 - 1.00]
91-097]
78 - 0.98]

68 - 0.97]
68-0.97]
86 - 1.00]
.95 - 1.00]
96 - 1.00]

199[0.98 - 0.99]
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Studyld

Vadwai1/2011
Cox/2015
Brienze2/2001
Rios-Sarabia4/2016
Rios-Sarabia3/2016
Rios-Sarabia2/2016
Rios-Sarabia1/2016
Palomo3/2017
Palomo2/2017
Palomo1/2017
Nagdev4/2011
Nagdev3/2011
Lekhak2/2016
Lekhak1/2016
Kulkarni2/2005
Kulkarni1/2005
Juan/2006
Deshpande/2007
Desai2/2006
Desai1/2006
Brienze1/2001
Berwal/2017
Baveja/2009
Afroze/2008

COMBINED

0.0

SENSITIVITY

SENSITIVITY (5% Cl)

0.29[0.04-0.71]
1.00 [0.63 - 1.00]
0.36[0.11 - 0.69]
0.98 [0.89 - 1.00]
0.00 [0.00 - 0.07]
0.00[0.00 - 0.07]
0.00 [0.00 - 0.07]
0.46 [0.29 - 0.63]
0.34[0.19-0.52]
0.91[0.77 - 0.98]
0.88[0.64 - 0.99]
0.53[0.28-0.77]
0.62 [0.45 - 0.78]
0.76 [0.59 - 0.88]
0.90 [0.73 - 0.98]
0.73[0.54 - 0.88]
0.83[0.52 - 0.98]
0.91[0.77 - 0.98]
1.00 [0.63 - 1.00]
1.00 [0.63 - 1.00]
0.530.27 - 0.79]
0.83[0.59 - 0.96]
1.00 [0.54 - 1.00]
0.78 [0.58 - 0.91]

0.68[0.41 - 0.87]

Studyld

Vadwai1/2011
Cox/2015
Brienze2/2001
Rios-Sarabia4/2016
Rios-Sarabia3/2016
Rios-Sarabia2/2016
Rios-Sarabia1/2016
Palomo3/2017
Palomo2/2017
Palomo1/2017
Nagdev4/2011
Nagdev3/2011
Lekhak2/2016
Lekhak1/2016
Kulkarni2/2005
Kulkarni1/2005
Juan/2006
Deshpande/2007
Desai2/2006
Desai1/2006
Brienze1/2001
Berwal/2017
Baveja/2009
Afroze/2008

COMBINED
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SPECIFICITY

SPECIFICITY (95% Cl)

1.00[0.78 - 1.00]
0.87 [0.77 - 0.94]
0.94[0.71 - 1.00]
0.92[0.81 - 0.98]
1.00 [0.93 - 1.00]
1.00[0.93 - 1.00]
1.00 [0.93 - 1.00]
0.97[0.89 - 1.00]
0.97 [0.89 - 1.00]
0.97 [0.89 - 1.00]
0.80 [0.44 - 0.97]
0.90 [0.55 - 1.00]
1.00 [0.95 - 1.00]
1.00 [0.95 - 1.00]
1.00 [0.88 - 1.00]
1.00 [0.88 - 1.00]
0.98[0.91 - 1.00]
0.76 [0.56 - 0.90]
1.00 [0.87 - 1.00]
1.00 [0.87 - 1.00]
1.00 [0.93 - 1.00]
0.84[0.69 - 0.94]
0.83[0.74 - 0.90]
1.00 [0.69 - 1.00]

0.98[0.95 - 0.99]
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