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[bookmark: _Toc200724566]Methods
[bookmark: _Toc200724567]Buccal swabs and periodontal brush collection
Buccal swabs were collected by swabbing the length of the inner cheek five times, after which the swab was inserted into 500 μL Primestore (Longhorn Vaccines and Diagnostics, Bethesda, USA), vigorously swirled for 10 s, and discarded. Paired periodontal brushes were collected by brushing between the 2nd and 3rd molars of the top right jaw. The brush was placed into 500 μL Primestore and vigorously swizzled for 10 s after which the swab was discarded and remaining fluid stored. 
[bookmark: _Toc200724568]Specimen processing
[bookmark: _Toc200724569]Cohort A oral wash Ultra
Oral washes were centrifuged (664.1 × g, 10 min) and the supernatant decanted, leaving approximately 1 mL remaining that was subsequently decontaminated with 1 mL N-acetyl-L-cysteine (NALC) solution that included room temperature incubation for 15 min after which a double volume of phosphate buffer (4 mL) was added and the mixture centrifuged again (664.1 × g, 10 min). The supernatant was discarded and the pellet resuspended in 2 mL phosphate buffer (Sigma Aldrich, Modderfontein, South Africa) and 2 × 1 mL aliquots stored at -80°C. 2 mL sample reagent (SR) buffer was added to 1 mL of concentrated oral washes and processed following the manufacturer’s instructions (1). 
[bookmark: _Toc200724570]Cohort B tongue swab culture
We performed three different culture methods on individually collected tongue swabs from the same people who had OWs, single heated flocked swabs and double flocked swabs tested using Ultra. The first method used MGIT960 culture with 1% NALC-NaOH decontamination, after which the mixture was centrifuged (3000 × g, room temperature) and supernatant poured off until 500 µL remained, which was resuspended by vortexing for a few seconds before the full volume was inoculated. The other culture methods, which did not use NALC-NaOH decontamination, may have improved the culturability of low bacillary load samples (TiKa (2), EBA method (3)). For TiKa, which was also done on paired sputum, 10 mL activated TiKa-Kic decontamination agent (TiKa Diagnostics, London, United Kingdom) was added, and samples incubated with shaking (37 ℃, ≥20 h). The following day the volume was concentrated to 500 µL and inoculated into a MGIT960 tube. The EBA method involved treating swabs with equal volume of a 10% dithiothreitol solution (Sputasol; Oxoid, Basingstoke, England). For the TiKa and the EBA methods, if any growth was observed, MTBC confirmation was done using Ultra as described (4). 
[bookmark: _Toc200724571]Diagnostic yield analysis 
For DYT, all people in whom testing was attempted were counted in the denominator (including if, for the test of interest, unsuccessful results occurred) (5). For DYD in Cohort A, positive results in the denominator were those from the eMRS (sputum culture and/or Ultra) and oral Ultra (oral washes, swabs). In Cohort B, positive results in the DYD denominator included those from the eMRS (double sputum culture), oral Ultra (oral washes, tongue swabs), urine Alere Determine Lipoarabinomannan Ag and urine Ultra (results from the latter two tests are previously reported) (6). No test results were counted in denominators if the test was not attempted, however, for the calculation of DYT and DYD in scenarios where sputum induction would be unavailable, people who were sputum scarce were still included in the denominator (as it would be clinically beneficial to test them if possible). 

[bookmark: _Toc200724572]Results
[bookmark: _Toc200724573]Breakdown of reference standard results in each cohort
[bookmark: _Toc200724574]Cohort A 
Definite TB: Both culture- and Ultra-positive (n=257), culture-positive Ultra-negative (n=7), culture-positive Ultra missing or unsuccessful (n=3), culture-negative Ultra-positive (n=26), culture unsuccessful or missing but Ultra-positive (n=20).
Non-TB: Both culture- and Ultra-negative (n=398), culture-negative Ultra missing or unsuccessful (n=7), culture unsuccessful or missing but Ultra-negative (n=173).
[bookmark: _Toc200724575]Cohort B
Definite TB: positive by both cultures (n=9); culture 1positive, culture 2 negative (n=1); culture 1 positive, culture 2 unsuccessful (n=2); culture 1 negative, culture 2 positive (n=2).
Non-TB: negative by both cultures (n=137); culture 1 negative, culture 2 unsuccessful (n=2); culture 1 negative, culture 2 not done (n=1); culture 1unsuccessful, culture 2 negative (n=2).
[bookmark: _Toc200724576]Ultra inhibition
[bookmark: _Toc200724577]Cohort A 
Sputum was the least inhibited in people who had a tongue swab. The median (IQR) SPC CT values for flocked tongue swabs, foam tongue swabs, and sputum (in people with tongue swabs) were 26 (25-27), 26 (25-27; p=0.118 vs flocked tongue swabs), and 25 (23-26; p<0.0001 vs. flocked swabs; p=0.0001 vs. foam swabs). OWs had less inhibition than sputum [26 (25-26) vs. 27 (26-33; p=0.016]. 
[bookmark: _Toc200724578]Cohort B 
[bookmark: OLE_LINK1]Double flocked tongue swabs had the least PCR inhibition, which was like sputum, followed by single heated flocked tongue swabs and OWs. The median (IQR) SPC CT values for double tongue swabs, single heated flocked tongue swabs, OWs and sputum were 25 (23-27), 26 (25-27; p=0.374 vs. double tongue swabs), 26 (25-27; p=0.003 vs. double tongue swabs; p=0.004 vs. single heated tongue swab) and 25 (24-26; p=0.009 vs. double flocked tongue swabs; p=0.003 vs. single heated flocked tongue swabs; p=0.191 vs OWs) respectively.
[bookmark: _Toc200724579]Yield of tongue swab culture
Tongue swab DYTs were 17% (26/156) for MGIT960 and 8% (13/156) for TiKa, compared to 10% (15/156) for sputum TiKa. For DYDs, these were 33% (26/78), 17% (13/78) and 19% (15/78), respectively.
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[bookmark: _Toc200724580]Supplementary Figure 1. Tongue swab collection and processing in Cohort B. 
Abbreviations: Ultra, Xpert MTB/RIF Ultra 
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[bookmark: _Toc200724581] Supplementary Table 1: Effect of different trace re-categorisation strategies (reclassification or exclusion) on Ultra oral sampling diagnostic accuracy in Cohort A, with stratification by previous TB status. Both the re-calculated estimate and change (Δ) are shown. In people without previous TB, re-categorising traces decreased sensitivity (reclassification only) and in people with previous TB, increases specificity (reclassification and exclusion strategies). Data are %, (95% CI), and n/N.
	
	Oral washes

	
	All
n=40
	No previous TB
n=27
	Previous TB
n=13

	
	Sensitivity
	Specificity
	PPV
	NPV
	Sensitivity
	Specificity
	PPV
	NPV
	Sensitivity
	Specificity
	PPV
	NPV

	Overall 
	80 
(56, 94)
  16/20
	80
 (56, 94) 
 16/20
	80 
(56, 94)
  16/20
	80 
(56, 94) 
 16/20
	87
 (60, 98) 
 13/15
	83
 (52, 98) 
 10/12
	87
 (60, 98)
  13/15
	83
 (52, 98)
  10/12
	60 
(15, 95)
  3/5

p=0.197*
	75 
(35, 97)
  6/8

p=0.648*
	60
 (15, 95)
  3/5

p=0.197*
	75
 (35, 97)
  6/8

p=0.648*

	Trace reclassified
	55
 (32, 77)
  11/20
25 (-2, 53)

p=0.091†
	100
 (83, 100) 
 20/20
-20 (-37, -2)

p=0.035†
	100
 (72, 100) 
 11/11
-20 (-37, -2)

p=0.112†
	69 
(49, 85)
  20/29
11 (-13, 35)

p=0.390†
	53
 (27, 79)
  8/15
33 (3, 64)

p=0.05†
	63
 (74, 100)
  12/12
-17 (-38, 4)

p=0.140†
	100
 (63, 100)
  8/8
-13 (-31, 3)

p=0.280†
	63 
(38, 84)
  12/19
20 (-10, 50)

p=0.228†
	60
 (15, 95) 
 3/5
0 (-61, 61)

p=0.795*
p≤0.999†
	100
 (63, 100)
  8/8
-25 (-55, 5)

p<0.0001*
p=0.131†
	100
 (29, 100)
  3/3
-40 (-83, 3)

p<0.0001*
p=0.206†
	80 
(44, 97) 
 8/10
-5 (-44, 34)

p=0.351*
p=0.800†

	Trace excluded
	73 
(45, 92)
  11/15
6 (-22, 35)

p=0.642†
p=0.267‡
	100
 (79, 100)
  16/16
-20 (-37, -2)

p=0.058†
p<0.0001‡
	100
 (72, 100)
  11/11
-20 (-38, -2)

p=0.112†
p≤0.999‡
	80 
(56, 94)
  16/20
0 (-25, 25)

p≤0.999†
p=0.390‡
	80 
(44, 97) 
 8/10
7 (-24, 37)

p=0.656†
p=0.174‡
	83
 (69, 100) 
 10/10
-17 (-38, 4)

p=0.176†
p=<0.0001‡
	100
 (63, 100) 
 8/8
-13 (-31, 4)

p=0.280†
p≤0.999‡
	83
 (52, 98)
  10/12
0 (-30, 30)

p≤0.999†
p=0.228‡
	60 
(15, 95) 
 3/5
0 (-61, 61)

p=0.401*
p≤0.999†
p≤0.999‡

	100 
(54, 100) 
 6/6
-25 (-55, 5)

p<0.0001*
p=0186†
p<0.0001‡
	100 
(29, 100)
  3/3
-40 (-83, 3)

p<0.0001*
p=0.206†
p≤0.999‡
	75
 (35, 97)
  6/8
0 (-42, 42)

p=0.648*
p≤0.999†
p=0.800‡ 




	
	Flocked tongue swabs

	
	All
n=891
	No previous TB
n=492
	Previous TB
n=395

	Overall
	59
 (53, 65)
  164/277
	94 
(91, 96)
  515/549
	83 
(77, 88)
  164/198
	82 
(79, 85)
  515/628
	60 
(52, 67)
  102/171
	79
 (91, 97)
  260/276
	86 
(79, 92)
  102/118
	79 
(74, 83)
  260/329
	59
 (49, 68)
  61/104

p=0.871*
	93
 (90, 96) 
 253/271

p=0.682*
	77 
(66, 86) 
 61/79

p=0.093*
	85 
(81, 89)
  253/296

p=0.036*

	Trace reclassified
	48 
(42, 54)
  131/275
11 (3, 20)
p=0.006†
	99 
(98, 100) 
 543/549
-5 (-7, -2)
p<0.0001†
	96
 (91, 98) 
 131/137
-13 (-19, -7)
p=0.0004†
	79 
(76, 82)
  543/687
3 (-1, 7)
p=0.175†
	47 
(40, 55) 
 81/171
-12 (-23, -2)
p=0.022†
	75
 (96, 100) 
 272/276
-4 (-7, -1)
p=0.006†
	95
 (88, 99)
  81/85
-9 (-16, -1)
p=0.037†
	75
 (70, 80) 
 272/362
4 (-2, 10)
p=0.225†
	48
 (38, 58)
  50/104
11 (-3, 24)

p=0.909*
p=0.126†
	99 
(97, 100) 
 269/271
-6 (-9, 3)

p=0.425*
p=0.0003†
	96
 (87, 100) 
 50/52
-19 (-30, -8)

p=0.811*
p=0.003†
	83
 (79, 87) 
 269/323
2 (-3, 8)

p=0.009*
p=0.454†

	Trace excluded
	54 
(47, 60) 
 131/243
5 (-3, 14)

p=0.224†
p=0.154‡

	99
 (98, 100) 
515/521
-5 (-7, -2)

 p<0.0001†
p=0.927‡
	96
 (91, 98) 
 131/137
13 (7, 19)

p=0.0004†
p≤0.999‡

	82 
(79, 85)
  515/627
-0 (-4, 4)

p=0.952†
p=0.157‡
	54 
(46, 62)
  81/150
6 (-5, 16)

p=0.308†
p=0.236‡
	79
 (96, 100)
  260/264
-4 (-7, -1)

p=0.008†
p=0.950‡
	95
 (88, 99) 
 81/85
9 (1, 16)

p=0.037†
p≤0.999‡
	79 
(74, 83)
  260/329
0 (-6, 6)

p≤0.999†
p=0.225‡
	54 
(43, 64) 
 50/93
5 (-9, 19)

p=0.971*
p=0.490†
p=0.426‡
	99 
(97, 100)
  253/255
-6 (-9, -2)

p=0.436*
p=0.0004†
p=0.951‡
	96 
(87, 100) 
 50/52
19 (8, 30)

p=0.811*
p=0.003†
p≤0.999‡
	85 
(81, 89)
  253/296
0 (-6, 6)

p=0.036*
p≤0.999†
p=0.454‡




	
	Foam tongue swabs

	
	Allβ
n=550
	No previous TB
n=273
	Previous TB
n=260

	Overall
	65
 (58, 72)
  123/188
	92 
(89, 95) 
 321/349
	81
 (74, 87)  
123/151
	83 
(79, 87) 
 321/386
	65
 (55, 73)
  75/116
	78 
(85, 95) 
 143/157
	84 
(75, 91)
  75/89
	78
 (71, 84) 
 143/184
	67 
(55, 78)
  47/70

p=0.729*
	93
 (88, 96) 
 176/190

p=0.598*
	77
 (65, 87) 
 47/61

p=0.265*
	88 
(83, 93)
  176/199

p=0.005*

	Trace reclassified
	55
 (48, 63)
  103/186
10 (0, 20)

p=0.047†
	99 
(97, 100) 
 344/349
-7 (-9, -3)

p=<0.0001†
	95
 (90, 98)
  103/108
-14 (-21, -7)

p=0.0009†
	81
 (76, 84)
  344/427
-3 (-8, 2)

p=0.338†
	53
 (44, 63)
  62/116
11 (-1, 24)

p=0.082†
	74 
(95, 100) 
 155/157
-8 (-13, -3)

p=0.002†
	97 
(89, 100)
  62/64
-13 (-22, -4)

p=0.012†
	74 
(68, 80)
  155/209
4 (-5, 12)

p=0.412†
	59 
(46, 70)
  41/70
-9 (-25, 7)

p=0.496*
p=0.294†
	98 
(95, 100)
  187/190
6 (2, 10)

p=0.812*
p=0.006†
	93
 (81, 99)
  41/44
16 (3, 29)

p=0.370*
p=0.027†
	87 
(81, 91) 
 187/216
-2 (-8, 4)

p=0.001*
p=0.566†

	Trace excluded
	62
 (54, 69)
  103/167
4 (-6, 14)

p=0.463†
p=0.231‡
	98
 (96, 100)
  321/326
6 (-10, -3)

p=0.0001†
p=0.914‡
	95
 (90, 98) 
 103/108
14 (7, 21)

p=0.0009†
p≤0.999‡
	83
 (79, 87)
  321/385
-0 (-5, 5)

p=0.751†
p=0.298‡
	60
 (50, 70)
  62/103
-4 (-17, 8)

p=0.496†
p=0.315‡
	78
 (95, 100)
  143/145
-8 (-12, -3)

p=0.004†
p=0.936‡
	97
 (89, 100)
  62/64
13 (4, 21)

p=0.012†
p≤0.999‡
	78 
(71, 84) 
 143/184
0 (-9, 9)

p≤0.999†
p=0.412‡
	64
 (51, 76) 
 41/64
3 (-13, 19)

p=0.617*
p=0.712†
p=0.515‡
	98 
(95, 100) 
 176/179
-6 (-10, -2)

p=0.829*
p=0.009†
p=0.941‡
	93
 (81, 99)
  41/44
16 (3, 29)

p=0.370*
p=0.027†
p≤0.999‡
	88 
(83, 93)
  176/199
0 (-6, 6)

p=0.005*
p≤0.999†
p=0.566‡


Within column p-values: *No previous TB vs. previous TB; †vs. overall in participants of the same previous TB status; ‡trace reclassified vs. excluded
Abbreviations: CI, confidence interval; NPV, negative predictive value; PPV, positive predictive value; Ultra, Xpert MTB/RIF Ultra
βFour people had no previous TB information 

[bookmark: _Toc200724582]Supplementary Table 2: Diagnostic accuracy of Ultra on periodontal brushes and buccal swabs compared to a double sputum culture as eMRS for the detection of TB in Cohort B. Data are %, (95% CI), and n/N.
	
	Subset of ART initiators who had periodontal brushes and buccal swabs collected (n=102)

	
	Sensitivity
	Specificity
	PPV
	NPV

	Periodontal brushes
	7 (0, 34) 
 1/14
	98 (92, 100) 
 86/88
	33 (1, 91) 
 1/3
	87 (79, 93) 
 86/99

	Buccal swabs
	14 (2, 43)
  2/14
p=0.541¥
	98 (92, 100)  
86/88
p=0.100¥
	50 (7, 93) 
 2/4
p=0.659¥
	88 (80, 94) 
 86/98
p=0.852¥







Within column p-values: ¥periodontal brushes vs. buccal swabs
Abbreviations: eMRS, extended microbiological reference standard; Ultra, Xpert MTB/RIF Ultra; CI, confidence interval; NPV, negative predictive value; PPV, positive predictive value 

[bookmark: _Toc200724583]Supplementary Table 3: Effect of different trace re-categorisation strategies (reclassification or exclusion) on Ultra oral sampling diagnostic accuracy in Cohort B, with stratification by previous TB status. Both the re-calculated estimate and change (Δ) are shown. In people without previous TB, re-categorising traces decreased sensitivity (reclassification only) and increases specificity (reclassification and exclusion strategies), while no differences were seen in people with previous TB. Data are %, (95% CI), and n/N.
	
	Oral washes

	
	All
n=156
	No previous TB
n=140
	Previous TB
n=15

	
	Sensitivity
	Specificity
	PPV
	NPV
	Sensitivity
	Specificity
	PPV
	NPV
	Sensitivity
	Specificity
	PPV
	NPV

	Overall 
	71
 (42, 92) 
 10/14

	92 
(86, 96) 
 130/142

	45
 (24, 68) 
 10/22

	97
 (93, 99)
  130/134

	77
 (46, 95) 
 10/13

	91
 (84, 95)
  116/128

	45 
(24, 68) 
 10/22

	97
 (93, 99) 
 116/119

	0 
(0, 97)  
0/1

p≤0.999*
	100
 (77, 100)
  14/14

p=0.231*
	-
	93 
(68, 100) 
 14/15

p=0.374*

	Trace reclassified
	7 
(0, 34) 
 1/14
64 (37, 92)

p=0.0005†

	100
 (97, 100)
  142/142
-8 (-13, -4)

p=0.0004†

	100 
(3, 100)
  1/1
-54 (-75, -34)

p=0.286†

	92 
(86, 95)
  142/155
5 (0, 11)

p=0.052†
	8 
(0, 36) 
 1/13
69 (42, 96)

p=0.0004†
	100 
(97, 100)
  128/128
-9 (-14, -4)

p=0.0004†
	100 
(3, 100)
  1/1
-54 (-75, -34)

p=0.286†
	91
 (86, 95)
  128/140
6 (0, 11)

p=0.038†
	0
 (0, 97) 
 0/1

p=0.774*
p≤0.999†
	100
 (77, 100) 
 14/14
0 (0, 0)

p≤0.999*
p≤0.999†
	-
	93 
(68, 100)
  14/15
0 (-17, 17)

p=0.394*
p≤0.999†

	Trace excluded
	20
 (1, 72) 
 1/5
-51 (-94, -9)

p=0.046†
p=0.421‡

	100
 (97, 100) 
 130/130
-8 (-13, 4)

p=0.0007†
 p≤0.999‡
	100
 (3, 100)
  1/1
-54 (-75, -34)

p=0.286†
p≤0.999‡
	97
 (93, 99)
  130/134
0 (-4, 4)

p≤0.999†
p=0.052‡
	25 
(1, 81)  
1/4
52 (4, 100)

p=0.057†
p=0.348‡
	100 
(97, 100)
  116/116
-9 (-14, -4)

p=0.0007†
p≤0.999‡
	100
 (3, 100)
  1/1
-54 (-75, -34)

p=0.286†
p≤0.999‡
	97
 (93, 99)
  116/119
0 (-3, 3)

p≤0.999†
p=0.038‡
	0
 (0, 97) 
 0/1

p=0.576*
p≤0.999†
p≤0.999‡
	100 
(77, 100) 
 14/14

p≤0.999*
p≤0.999†
p≤0.999‡
	-
	93 
(68, 100)
  14/15

0 (-17, 17)
p=0.374*
p≤0.999†
p≤0.999‡



	
	Single boiled tongue swabs

	
	All
n=156
	No previous TB
n=140
	Previous TB
n=15

	Overall 
	64
 (35, 87)
  9/14

	81
 (74, 87)
  114/140

	26
 (12, 43) 
 9/35

	96
 (90, 99) 
 114/119

	62 
(32, 86)
  8/13

	82 
(74, 88) 
 103/126

	26
 (12, 45)
  8/31

	95
 (90, 98)
  103/108

	100
 (3, 100) 
 1/1

p=0.439*
	79 
(49, 95)
  11/14

p=0.772*
	25 
(1, 81) 
 ¼

p=0.972*
	100
 (72, 100)
  11/11

p=0.466*

	Trace reclassified
	36
 (13, 65)
  5/14
-29 (-64, 69)

p=0.131†

	97
 (93, 99)
  136/140
3 (0, 6)

p=0.044†
	56 
(21, 86) 
 5/9
-30 (-65, 6)

p=0.087†
	94 
(89, 97)
  136/145
2 (-3, 7)

p=0.469†
	38
 (14, 68)
  5/13
23 (-14, 60)

p=0.239†
	98
 (93, 100) 
 123/126
-16 (-23, -8)

p<0.0001†
	63
 (24, 91) 
 5/8
37 (0, 74)

p=0.050†
	94
 (88, 97)
  123/131
1 (-4, 7)

p=0.616†
	0 
(0, 97) 
 0/1

p=0.439*

	93
 (66, 100)
  13/14
14 (-11, 40)

p=0.310*
p=0.280†
	0 
(0, 97) 
 0/1
25 (-17, 67)

p=0.236*
p=0.576†
	93
 (66, 100) 
 13/14
-7 (-21, 6)

p=0.879*
P=0.366†

	Trace excluded
	50
 (19, 81)
  5/10
14 (-26, 54)

p=0.484†
p=0.484‡
	97
 (92, 99) 
 114/118
15(7, 22)

p=0.0002†
p=0.806‡
	56 
(21, 86)
  5/9
29 (-6, 65)

p=0.087†
p≤0.999‡
	96 
(90, 99) 
 114/119

p≤0.999†
p=0.469‡
	50 
(19, 81)
  5/10
-11(-52, 29)

p=0.580†
p=0.580‡
	97
 (92, 99)
  103/106
15 (7, 23)

p=0.0002†
p=0.110‡
	63
 (24, 91)
  5/8
37 (0, 73)

p=0.050†
p≤0.999‡
	95
 (90, 98)
  103/108

p≤0.999†
p=0.616‡
	-
	92
 (62, 100)
  11/12
-13 (-40, 13)

p=0.318*
p=0.356†
p=0.910‡
	0 
(0, 97)
  0/1
25 (-17, 67)

p=0.236*
p=0.576†
p≤0.999‡
	100
 (72, 100)
  11/11

p=0.466*
p≤0.999†
p=0.366‡




	
	Double tongue swabs

	
	All
n=122
	No previous TB
n=108
	Previous TB
n=14

	Overall 
	22
 (3, 60) 
 2/9

	96 
(91, 99)
  108/112

	33
 (4, 78) 
 2/6

	94 
(88, 98) 
 108/115

	25
 (3, 65) 
 2/8

	96
 (90, 99) 96/100

	33
 (4, 78) 
 2/6

	94 
(88, 98) 
 96/102

	0
 (0, 97) 
 0/1

p=0.571*
	100 
(74, 100)
  12/12

p=0.481*
	-
	92
 (64, 100)
  12/13

p=0.797*

	Trace reclassified
	11 
(0, 48) 
 1/9
-11 (-45, 23)

p=0.527†

	100
 (97, 100)
  112/112
5 (1, 9)

p=0.016†

	100
 (3, 100) 
 1/1
-66 (-100, -29)

p=0.212†
	93
 (87, 97) 
 112/120
0 (-6, 5)

p=0.856†
	13
 (0, 53) 
 1/8
12 (-25, 50)

p=0.521†
	100
 (96, 100) 
 100/100
4 (0, 8)

p=0.043†
	100
 (3, 100)
  1/1
-66 (-100, -29)

p=0.212†
	93
 (87, 97)
  100/107
0 (-7, 6)

p=0.844†

	0
 (0, 97)
  0/1
0 (0, 0)

p=0.708*
p≤0.999†

	100
 (74, 100)
  12/12
0 (0, 0)

p≤0.999*
p≤0.999†
	-
	92 
(64, 100)
  12/13
0 (0, 0)

p=0.875*
p≤0.999†


	Trace excluded
	13
 (0, 53)
  1/8
-9 (-45, 26)

p=0.600†
p=0.929‡
	100
 (97, 100) 
 108/108
3 (0, 7)

p=0.048†
p≤0.999‡
	100 
(3, 100)
  1/1
-66 (-100, -29)

p=0.212†
p≤0.999‡
	94 
(88, 98) 
 108/115
0 (-6, 6)

p≤0.999†
p=0.856‡
	14 
(0, 58) 
 1/7
-10 (-50, 29)

p=0.605†
p=0.919‡
	100
 (96, 100)  
96/96
-4 (-7, 0)

p=0.048†
p≤0.999‡
	100 
(3, 100)
  1/1
-66 (-100, -29)

p=0.212†
p≤0.999‡
	94 
(88, 98) 
 96/102
0 (-6, 6)

p≤0.999†
p=0.843‡
	0 
(0, 97) 
 0/1
0 (0, 0)

p=0.686*
p≤0.999†
p≤0.999‡
	100
 (74, 100)
  12/12
0 (0, 0)

p≤0.999*
p≤0.999†
p≤0.999‡
	-
	92 (64, 100) 
 12/13
0 (0, 0)

p=0.797*
p≤0.999†
p≤0.999‡


Within column p-values: * No previous TB vs. previous TB; †vs. overall in participants of the same previous TB status; ‡trace reclassified vs. excluded
Abbreviations: CI, confidence interval; NPV, negative predictive value; PPV, positive predictive value; Ultra, Xpert MTB/RIF Ultra
One person had no previous TB information recorded
- means value is not calculable 

[bookmark: _Toc200724584]Supplementary Table 4: Diagnostic accuracy of different culture methods on tongue swabs in Cohort B for TB detection. Data are %, (95% CI), and n/N.
	
	EBA
 (n=53)
	TiKa
 (n=156)
	MGIT960 
(n=156)

	
	Sensitivity
	Specificity
	PPV
	NPV
	Sensitivity
	Specificity
	PPV
	NPV
	Sensitivity
	Specificity
	PPV
	NPV

	Single tongue swab 
	33
 (4, 78) 
 2/6

	95
 (85, 99)
  42/44

	50
 (7, 93) 
 2/4

	91 
(79, 98) 
 42/46

	36
 (13, 65)
  5/14

	94
 (89, 98)
  134/142

	38 
(14, 68) 
 5/13

	94
 (88, 97) 
 134/143

	64 
(35, 87)
  9/14
p=0.002*
	88
 (82, 93) 
 125/142
p=0.531*
	35 
(17, 56)
  9/26
p=0.264*
	96
 (91, 99) 
 125/130
p= 0.010*

	Sputum
	-
	-
	-
	-
	79
 (49, 95) 
 11/14
p=0.022β
	97
 (93, 99)  
138/142
p=0.238β
	73
 (45, 92)  
11/15
p=0.063β
	98
 (94, 100)  
138/141
p=0.081β
	-
	-
	-
	-











Within row p-values: *TiKa tongue swab vs. MGIT960 tongue swab
Within column p-values: βvs TiKa tongue swab
Abbreviations: CI, confidence interval, EBA, early bactericidal activity; NPV, negative predictive value; PPV, positive predictive value

[bookmark: _Toc200724585]Supplementary Table 5: Diagnostic yield of Ultra on sputum and oral samples in Cohorts A and B, stratified by whether sputum induction was needed and under a programmatic scenario where sputum induction was unavailable. Data are %, (95% CI), and n/N.
	Cohort A
	All people
(n=590)
	In people with sputum induction information
(n=550)

	
	DYT (n=40 with an OW, n=550 with both tongue swabs)
	DYD (n=26 with an OW, n=232 with both tongue swabs) 
	Sputum expectorators 
	Needed sputum induction
	If sputum induction were unavailable

	
	
	
	DYT (n=522)
	DYD (n=221)
	DYT (n=28)
	DYD (n=11)
	DYT (n=550)
	DYD (n=232)

	Oral samples

	OWs
	50 (35, 65)
20/40
	77 (60, 89)
20/26
	Unavailable*

	Flocked swabs
	23 (21, 28)
131/550
p=0.0002Ω
	56 (50, 63)
131/232
p=0.045Ω
	24 (20, 27)
123/522
	56 (49, 62)
123/221
	25 (9, 41)
7/28
	64 (35, 92)
7/11

	23 (20, 27)
131/550

	56 (50, 63)
131/232

	Foam swabs
	27 (24, 31)
150/550
p=0.189β
p=0.002β
	65 (58, 71)
150/232
p=0.071β
p=0.211β
	27 (24, 31)
143/522
p=0.374β
	65 (58, 71)
143/221
p=0.052β
	25 (9, 41)
7/28
p≤0.999β
	64 (35, 92)
7/11
p≤0.999β
	27 (24, 31)
150/550
p=0.189β
	65 (59, 71)
150/232
p=0.071β

	Sputum

	People with an OW
	53 (37, 68)
21/40
p=0.823┼
	81 (66, 96)
21/26
p=0.734┼
	Unavailable*

	People with both tongue swab types
	33 (28, 36)
180/550
p=0.001€
p=0.05€
	78 (72, 83)
180/232
p≤0.0001€
p=0.002€
	34 (30, 38)
175/522
p=0.0004€
p=0.031€
	79 (74, 85)
175/221
p≤0.0001€
p=0.0007€
	35 (18, 54)
10/28
p=0.383€
p=0.383€
	91 (74, 100)
10/11
p=0.127€
p=0.127€
	32 (28, 36)
175/550
p=0.008€
p=0.184€
p=0.747¥
	75 (70, 81)
175/232
p=0.0001€
p=0.05€
p=0.584¥

	Cohort B
	All people
(n=122)
	In people with sputum induction information
(n=122)

	
	DYT (n=122)
	DYD (n=60)
	Sputum expectorators 
	Needed sputum induction
	If sputum induction were unavailable 

	
	
	
	DYT (n=79)
	DYD (n=37)
	DYT (n=43)
	DYD (n=24)
	DYT (n=122)
	DYD (n=60)

	Oral samples

	OWs
	14 (8, 20)
17/122
	28 (17, 40)
17/60
	13 (5, 20)
10/79
	27 (13, 41)
10/37
	16 (5, 27)
7/43
	29 (11, 47)
7/24
	14 (8, 20)
17/122
	28 (17, 40)
17/60

	Single flocked swabs
	21 (14, 29)
26/122
p=0.131Ω
	43 (31, 60)
26/60
p=0.09 Ω
	20 (10, 28)
15/79
p=0.276 Ω
	41 (25, 56)
15/37
p=0.219 Ω
	26 (13, 39)
11/43
p=0.289 Ω
	46 (26, 66)
11/24
p=0.233 Ω
	21 (14, 29)
26/122
p=0.131 Ω
	43 (31, 60)
26/60
p=0.09 Ω

	Double flocked swabs
	5 (1, 8)
6/122
p=0.0001β
p=0.016β
	10 (2, 18)
6/60
p≤0.999β
p=0.011β
	5 (0, 10)
4/79
p=0.007β
p=0.090β
	11 (0, 21)
4/37
p=0.003β
p=0.075β
	5 (1, 10)
2/43
p=0.007β
p=0.078β

	8 (3, 19)
2/24
p=0.004β
p=0.065β

	5 (1, 8)
6/122
p=0.0001β
p=0.016β
	10 (2, 18)
6/60
p≤0.999β
p=0.011β

	Sputum
	12 (7, 18)
15/122
p=0.040€
p=0.060€
p=0.705€
	25 (14, 36)
15/60
p=0.031€
p=0.034€
p=0.680€
	10 (4, 17)
8/79
p=0.230€
p=0.114€
p=0.617€

	22 (8, 35)
8/37
p=0.207€
p=0.079€
p=0.588€

	16 (5, 27)
7/43
p=0.078€
p=0.289€
p≤0.999€

	29 (11, 47)
7/24
p=0.065€
p=0.233€
p≤0.999€

	7 (2, 11)
8/122
p=0.582€
p=0.0009€
p=0.057€
p=0.125¥
	13 (5, 22)
8/60
p=0.570€
p=0.0003€
p=0.043€
p=0.105¥


*People with tongue swabs (both types) did not overlap with OWs
Cohort A within-column p-values: Ωvs OW, βvs flocked or OW, ┼vs OW, €vs foam or flocked swabs 
Cohort B within-column p-values: Ωvs OW, βvs single flocked or OW, €vs OW, single or double flocked swabs
Cohort A & B within row p-value: ¥sputum overall vs sputum if induction were unavailable
Abbreviations: CI, confidence interval; DYT, diagnostic yield in those tested; DYD, diagnostic yield in those diagnosed; OW, oral wash; Ultra, Xpert MTB/RIF Ultra

[bookmark: _Toc200724586]Supplementary Table 6: Ultra semi-quantitation categories from flocked tongue swabs relative to sputum in Cohort A. In the second column, the percentage of people within that sputum semi-quantitation category detected by tongue swabs is indicated.
	
	Flocked tongue swab semi-quantitation category

	
	Negative
(n=627)
	Positive
(n=192) 
	Trace
(n=60)
	Very low (n=54)
	Low
(n=75)
	Medium
(n=2)
	High
(n=1)

	Sputum semi-quantitation category
	High 
(n=80)
	18
	54 (68%)
	7
	18
	27
	1
	1

	
	Medium (n=33)
	10
	21 (63%)
	1
	9
	10
	1
	0

	
	Low 
(n=52)
	19
	29 (56%)
	9
	10
	10
	0
	0

	
	Very low (n=34)
	26
	8
 (23%)
	4
	2
	2
	0
	0

	
	Trace 
(n=17)
	16
	1
 (7%)
	1
	0
	0
	0
	0

	
	Negative (n=558)
	524
	34
 (6%)
	28
	3
	3
	0
	0


41 people were excluded due to missing data (tongue swab Ultra unsuccessful, n=25; missing tongue swab Ultra semi-quantitative result, n=7; sputum Ultra not done, n=9)

	
	Foam tongue swab semi-quantitation category

	
	Negative
(n=385)
	Positive
(n=150) 
	Trace
(n=50)
	Very low (n=42)
	Low
(n=57)
	Medium
(n=1)
	High
(n=0)

	Sputum semi-quantitation category
	High 
(n=56)
	15
	41 (73%)
	4
	15
	21
	1
	0

	
	Medium (n=13)
	0
	13 (100%)
	5
	2
	6
	0
	0

	
	Low 
(n=31)
	7
	24 (77%)
	6
	12
	6
	0
	0

	
	Very low (n=22)
	13
	9
 (41%)
	3
	3
	3
	0
	0

	
	Trace 
(n=13)
	11
	2 
(15%)
	1
	1
	0
	0
	0

	
	Negative (n=362)
	321
	30 
(6%)
	24
	5
	1
	0
	0


[bookmark: _Toc200724587]Supplementary Table 7: Ultra semi-quantitation categories from foam tongue swabs relative to sputum in Cohort A. In the second column, the percentage of people within that sputum semi-quantitation category detected by tongue swabs is indicated.
21 people excluded due to missing data (tongue swab Ultra unsuccessful, n=15; sputum Ultra not done, n=6)


[bookmark: _Toc200724588]Supplementary Table 8: Ultra semi-quantitation categories from oral washes relative to sputum in Cohort A. In the second column, the percentage of people within that sputum semi-quantitation category detected by oral washes is indicated.
	
	Oral wash semi-quantitation category

	
	Negative
(n=20)
	Positive
(n=20) 
	Trace
(n=9)
	Very low (n=2)
	Low
(n=8)
	Medium
(n=1)
	High
(n=0)

	Sputum semi-quantitation category
	High
 (n=11)
	1
	10 (91%)
	2
	2
	5
	1
	0

	
	Medium (n=7)
	3
	4
(57%)
	1
	0
	3
	0
	0

	
	Low 
(n=1)
	0
	1
(100%)
	1
	0
	0
	0
	0

	
	Very low (n=0)
	0
	0
 (0%)
	0
	0
	0
	0
	0

	
	Trace 
(n=2)
	2
	0
(0%)
	0
	0
	0
	0
	0

	
	Negative (n=18)
	14
	4 
(22%)
	4
	0
	0
	0
	0


1 person excluded due to unsuccessful sputum Ultra result


[bookmark: _Toc200724589]Supplementary Table 9: Ultra semi-quantitation categories from single heated flocked tongue swabs relative to sputum in Cohort B. In the second column, the percentage of people within that sputum semi-quantitation category detected by tongue swabs is indicated.
	
	Single flocked tongue swab Ultra semi-quantitation category

	
	Negative
(n=119)
	Positive
(n=35)
	Trace
(n=26)
	Very low (n=6)
	Low
(n=3)
	Medium
(n=0)
	High
(n=0)

	Sputum Ultra semi-quantitation category
	High
 (n=0)
	0
	0
(0%)
	0
	0
	0
	0
	0

	
	Medium (n=3)
	0
	3
(100%)
	0
	1
	2
	0
	0

	
	Low
 (n=3)
	2
	1
(33%)
	1
	0
	0
	0
	0

	
	Very low (n=4)
	1
	3
(75%)
	1
	1
	1
	0
	0

	
	Trace (n=10)
	7
	3
(30%)
	1
	2
	0
	0
	0

	
	Negative (n=132)
	107
	23
(17%)
	22
	1
	0
	0
	0


5 people excluded due to missing data (single flocked tongue swab Ultra unsuccessful, n=1; sputum Ultra unsuccessful, n=4)







[bookmark: _Toc200724590]Supplementary Table 10: Ultra semi-quantitation categories from double flocked tongue swabs relative to sputum in Cohort B. In the second column, the percentage of people within that sputum semi-quantitation category detected by tongue swabs is indicated.
	
	Double tongue swab Ultra semi-quantitation category

	
	Negative
(n=115)
	Positive
(n=6)
	Trace
(n=5)
	Very low (n=1)
	Low
(n=0)
	Medium
(n=0)
	High
(n=0)

	Sputum Ultra semi-quantitation category
	High
 (n=0)
	0
	0
(0%)
	0
	0
	0
	0
	0

	
	Medium (n=1)
	1
	0
(0%)
	0
	0
	0
	0
	0

	
	Low
 (n=2)
	1
	1
(50%)
	1
	0
	0
	0
	0

	
	Very low (n=4)
	3
	1
(25%)
	0
	1
	0
	0
	0

	
	Trace (n=8)
	7
	1
(13%)
	1
	0
	0
	0
	0

	
	Negative (n=103)
	99
	3
(3%)
	3
	0
	0
	0
	0


8 people excluded due to missing data (double tongue swab Ultra unsuccessful, n=4; sputum Ultra unsuccessful, n=4)


[bookmark: _Toc200724591]Supplementary Table 11: Ultra semi-quantitation categories from oral washes relative to sputum in Cohort B. In the second column, the percentage of people within that sputum semi-quantitation category detected by oral washes is indicated.
	
	Oral wash Ultra semi-quantitation category

	
	Negative
(n=134)
	Positive
(n=22)
	Trace
(n=21)
	Very low (n=1)
	Low
(n=0)
	Medium
(n=0)
	High
(n=0)

	Sputum Ultra semi-quantitation category
	High
 (n=0)
	0
	0
(0%)
	0
	0
	0
	0
	0

	
	Medium (n=3)
	0
	3
(100%)
	3
	0
	0
	0
	0

	
	Low
 (n=3)
	2
	1
(33%)
	1
	0
	0
	0
	0

	
	Very low (n=4)
	2
	2
(50%)
	1
	1
	0
	0
	0

	
	Trace (n=10)
	9
	1
(10%)
	1
	0
	0
	0
	0

	
	Negative (n=132)
	118
	14
(11%)
	14
	0
	0
	0
	0


4 people excluded due to sputum Ultra unsuccessful results
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