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 Child TB accounts for 11% of the 10 million global cases
* Children shoulder a disproportionate share of TB mortality (14%)
* 96% of child TB deaths occur in the undiagnosed (podd et al, Lancet Global Health, 2017)

* Previous Xpert MTB/R| F Review (petjen et al, Lancet Resp Med, 2015)
* sensitivity (62% sputum, 66% gastric specimen)
* specificity (98% sputum and gastric specimens)
» Updated the systematic review as additional Xpert MTB/RIF studies have been

published and Xpert Ultra was introduced in order to inform 2020 WHO TB
molecular diagnostic guidelines
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identified through through other sources

2174 records [1 additional record identified ]
database searching

1

[835 records after duplicates removed ]

|
* Searched multiple databases without language ]

85 full-text articles excluded

restriction to 29 Apr 2019

Unable to separate paediatric data
from adult data 19

e Covidence systematic review software to manage

Index test not evaluated 7

Inappropriate reference standard 7

Se I ect i O n Of St u d i eS ?::;zijnt data to extractinto a 2 X

Case-control study 3

* Reviewed reference lists of articles and review articles Rt s romen s

* Reviewed included studies from prior review ]
assessed for eligibility
* Data obtained directly from manuscripts and through l

[49 studies included in qualitative synthesis ]

author inquiries l

49 studies included in quantitative
synthesis (meta-analysis)
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* Types of Studies: Diagnostic accuracy cross-sectional studies, cohort studies,
and randomized controlled trials from all settings

* Participants: Studies that evaluated the index tests for pulmonary TB in HIV-
positive and HIV-negative children aged 0 to 14 years with presumptive TB

* Index Test: Xpert MTB/RIF and Xpert Ultra
* Specimens: sputum, gastric aspirate, stool or nasopharyngeal specimens

* Target Condition: Pulmonary TB
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* Microbiologic Reference Standard: A positive culture on liquid or solid
media from the same specimen type as the index test
* The reference test for stool was a positive culture or Xpert test on a
respiratory specimen
* Composite Reference Standard: A positive culture or a clinical decision to
treat for TB based on clinical features

e |If treatment decisions could not be abstracted then study specific
definitions were used
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* Methodological quality assessed by QUADAS-2: patient selection, index
test, reference standard, and flow & timing domains

* Performed meta-analyses using bivariate random-effects models when data
were sufficient to estimate pooled results

* Investigated sources of heterogeneity by subgroup analysis: age groups,
smear status, HIV status

* Sensitivity analyses were based on methodological quality
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* 49 studies, which provided 299 data sets (68,544 participants) for
pulmonary TB

* 80% of studies were performed in TB high-burden settings

* Median TB prevalence in the included studies was similar across
specimen types ranging from 7-11%

g Y w8 R R




The Union

Xpert MTB/RIF against Culture (23 studies, 6612 participants)

L. Study TP FP EN TN Culture Sensitivity (95%Cl) Specificity (95% Cl) Sensitivity (95% CI)  Specificity (95% CI)
* Sensitivity: 64.6% (95% CI 55.3to 729) Das 2019 10 0 7 Snge 100003100  100(059,100 ——® —
LaCourse 2014 2 1 0 297 Mutiple  1.00[0.16,1.00  1.00[0.98 100 ——————= .
T, 0 ) Singh M 2016 11 6 1 33 Single 0.92(062,1.00]  0.87(0.72,0.96] — —
* SpeCIfICItV- 99.0% (95/3 Cl198.1to 995) oriza 2016 103 1 325 Muiﬁﬁuz 091[0.59,1.00] 0.9 [0.97, 1.00] — L]
Bates 2013 9 2 1 130 Single 090[0.551.00]  0.98[0.95,1.00] —a -
Xpert MTB/RIF against Composite (16sudies, 657 particpants) 5y, 3§ 1% [meid impem  —f
el . Sekadde 2013 27 7 7 194 Single  0.79[062,0.91  0.97(0.93,0.99) —a— -
s SE”Slthlty: 19.7% (95% Cl12.1to 304) Cflipaindzrozclﬁ 78 2 201 s::§|: 0.78(0.40,097]  0.96(0.93,0.98] —a— ]
Nicol 2011 9 0 3 36 Mutple 075[0.43,085  1.00[0.90,1.00] — -
R, 0, ) Walters 2017 16 6 B 240 Single  0.67[0.45084  0.98[0.95 0.99) —a .
° SpECIfICIty. 100% (95A’ C1100 to 100) NEOI2013 1 3 6 95 Mulu?aﬁuz 0.65(0.33,088)  0.97(0.91,0.99] —a— -
Zar 2012 52 2 35 385 Muliple  0.60(049,0.70]  0.99(0.98,1.00] - .
Xpert Ultra against Cultu re (3 Studies 697 partiCipantS) Reither 2015 21 2 16 411 Multiple 0.57[0.39,0.73] 1.00(0.98, 1.00] —a— L
’ Gous 2015 § 3 4 333 Single 058[0.21,088  0.99[097,100 ——%— :
el . Anderson 2014 19 3 16 96 Muliple  0.54[037,071)  0.97(0.91,0.99) —a—
s SE”Slthlty: 728%(95% Cl64.7 to 796) Rachow 2012 13 315 98 Mumgle 0.46[0.28,066  0.97(0.92,0.99] —a— -
. o 0 AMwebembeire 2016 5 1 6 73 Single  045[0.17,077)  099[093100 ~—%—— -
. Togun 2015 6 6 8 467 GSingle  043[0.18,071]  0.99[097,1.00] —%—— .
¢ SpECIfICIty. 975/) (95A) CI 958 tO 985) 2232313 12 1 16 280 Mull?iglz 043[0.24,083]  1.00(0.98,1.00] —— u
. . Bacha 2017 § 0 7 252 Single  042[0.15,072  1.00[0.99,100 —=—— .
; e Chisti 2014 2 14 3 192 Gingle  040[0.05085  0.93[0.89,0.95 ——&—— -
Xpert Ultra agaInSt CompOSIte (3 studies, 753 participants) Bunyasi 2015 7 024 908 Mutiple  023[0.10,041]  1.00[1.00,1.00] —8— .
el Malbruny 2011 0 0 0 3 Singl Notestimable  1.00(0.29,1.00] —
* Sensitivity: 23.5% (95% Cl 20.0to 274) Hanranan 2016 D 1 0 105 witpl  Nolesimable 099 (095100 \ . . T

0020406081 0020406081

* Specificity: 99.2% (95% Cl 96.9 to 99.8)
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Xpert MTB/RIF against Culture

(14 studies, 3482 participants):
* Sensitivity: 73.0% (95% Cl 52.9 to 86.7)
* Specificity: 98.1% (95% Cl 95.5 to 99.2)

Xpert MTB/RIF against Composite

(6 studies, 933 participants):
* Sensitivity: 31.7% (95% Cl 20.2 to 46.0)

* Specificity: 99.7% (95% Cl 97.1 to 100)

* No studies evaluated Xpert Ultra on gastric aspiration

1 > s

Xpert MTB/RIF, gastric aspirate specimen, culture

Study

Hasan 2017
Nhu 2013
Causse 2011
Das 2019
Marcy 2016
Myo 2018
Bates 2013
Pang 2014
Tortoli 2012
LaCourse 2018
Walters 2017a
Chisti 2014
Bunyasi 2015
Hanrahan 2018
Malbruny 2011
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n
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TN Sensitivity (95% Cl) Specificity (95% CI)

38 1.00 [0.66, 1.00]
16 1.00 [0.40, 1.00]
38 1.00 [0.48, 1.00]
94 1.00 [0.66, 1.00]
207 0.88[0.68, 0.97]
193 0.88[0.62, 0.98]
735 0.69 [0.54, 0.81]
136 0.65 [0.38, 0.86]
113 0.63 [0.49, 0.75]
151 0.60 [0.26, 0.88]
226 0.55 [0.36, 0.72]
200 0.50[0.12, 0.88]
902 0.09 [0.02, 0.25]
49 0.00 [0.00, 0.97]
5 Not estimable

0.95 [0.83, 0.99]
1.00 [0.79, 1.00]
1.00[0.91, 1.00]
0.97 [0.91, 0.99]
0.98 [0.95, 0.99]
0.90 [0.85, 0.93]
0.99 [0.98, 1.00]
0.70[0.63, 0.76]
0.98 [0.94, 1.00]
0.98 [0.94, 1.00]
0.99 [0.96, 1.00]
0.96 [0.93, 0.98]
1.00 [0.99, 1.00]
1.00[0.93, 1.00]
1.00 [0.48, 1.00]

Xpert MTBIRIF, gastric aspirate specimen, composite reference standard

Study

Chisti 2014
Hasan 2017
Kasa Tom 2018
LaCourse 2018
Myo 2018

Nhu 2013

Pang 2014

TP FP FN
11 0 35
M1 0 7
18 1
9 0
3 0 85
4 0
68 1

TN Sensitivity (95% CI) Specificity (95% Cl)

168 0.24[0.13,0.39]
32 0.61[0.36, 0.83]
10 0.35[0.22, 0.50]
80 0.11[0.05,0.19]

110 0.30[0.22,0.39]

0 0.27[0.08, 0.55]
70 0.49[0.40, 0.57]

1.00[0.98, 1.00]
1.00[0.89, 1.00]
0.91 [0.59, 1.00]
1.00[0.95, 1.00]
1.00[0.97, 1.00]

Not estimahle
0.99 [0.92, 1.00]

Sensitivity (95% Cl) Specificity (95% CI)
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Xpert MTB/RIF against Culture
(4 studies, 1125 participants):
 Sensitivity 45.7% (95% Cl 27.6% to 65.1%)

* Specificity: (4 studies, 981 participants):
99.6% (95% Cl 98.9 to 99.85)

Xpert Ultra against Culture

(1 study, 195 participants):
 Sensitivity 45.7% (95% Cl 28.9 to 63.3)
 Specificity 97.5% (95% Cl 93.7 to 99.3)

*Composite reference standard was not assessed
due to limited data

1 )
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Xpert MTB/RIF, nasopharyngeal aspirate, culture

Study

TP FP FN TN Sensitivity (95% CI) Specificity (95% Cl)  Sensitivity (95% Cl)

Specificity (95% CI)

Marcy 2016 20 1 8 230 0.71[0.51,0.87) 1.00(0.98, 1.00] —— u
Zar2012 38 1 49 386 0.44[0.33, 0.55] 1.00[0.99, 1.00] — u
Zar2013 8 1 20 280 0.29[0.13,0.49] 1.00(0.98, 1.00] —— u
Hanrahan2018 0 1 1 81 0.00[0.00,0.97) 099093100 o0 b e L -
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Xpert MTB/RIF, stool, culture

X p e rt M T B / R I F a g a i n St C u |t u re (1 1 studie s, Sty TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl) ~ Sensitivity (95% CI)  Specificity (95% CI)

. Andriyoko 2019 3 3 0 21 1.00(0.20,1.00]  0.88[0.68,0.97) — = —a
1512 participa nts); Moussa 2016 30 1 6 78 0.83[0.67,094]  0.99[0.93,1.00] —= -
Hasan 2017 9 2 2 36  082(048,098)  005(0.82,0.99] — —=

ege e Chipindura 2017 13 4 6 195  0.68[0.43,087)  0.98[0.950.99) —a— =

* Sen5|t|V|ty: 615% (95% CI 441 to 764) Marcy 2016 18 1 9 223 067[0.46,0.83  1.00[0.98,1.00] —— =
LaCourse 2018 6 2 3 137  0.63[0.24,091) 099 [0.951.00) — =

° f H o) o) Orikiriza 2018 5 1 4 54 055[021,086] 098090100 ——®—— -
SpECI |C|ty: 985/) (9SA) CI 970 to 992) Walters 2017a 12 6 12 240 050(0.29,0.71]  0.98[0.95,0.99] — =

Nicol 2013 8 1 9 97 047(023,072) 099094100 = —=— -

Walters 20183 4 112 119 025[007,052)  1.00(0.97,1.00 —%— =

Hanrahan2018 0 0 4 95  0.00[0.00,060)  1.00(0.96,1.00) B L

0 0204060810020406081

Xpert MTB/RIF against COmpOsite (10 e, sos comostetrencesnsrs

studie S, 1739 pa rtici pa nts): Study TP FP FN TN Sensitivity (95% CI) Specificity (95% Cl) ~ Sensitivity (95% CI)  Specificity (95% Cl)

Chipinduro 2017 15 2 17 184  0.47[0.29, 0.65] 0.9 [0.96, 1.00] —— u

e, . Hanrahan 2018 0 0 48 48  0.00[0.00,0.07] 1.00[0.83,1.00) ™ -a

o Sen5|t|V|ty. 163% (95% CI 84 tO 292) Hasan 2017 11 0 7 32  061[0.36,083] 1.00[0.89,1.00] —— —a
LaCourse 2018 7 0 67 74  0.09[0.04,019 1.00([0.95,1.00] -

111 . 0, o, Marcy 2016 28 1 2117 26 0.11[0.08, 0.16] 0.96(0.81,1.00) = —=

* SpeCIfICIty. 997/) (9SA) CI 978 to 100) Moussa 2016 31 0 76 8  0.29[0.21,039 1.00[0.63,1.00] —a— —a
Nicol 2013 9 0 5 50  0.14[0.07,0.25] 1.00[0.93,1.00] -=— -

Orikiriza 2018 70 19 #1 0.27[0.12,0.48) 1.00[0.81,1.000 —®— -

Walters 2017a 24 0 146 209 0.14[0.08,0.20] 1.00[0.98,1.000 = u

Walters 2018a 6 0 88 185  0.06(0.02,013] 1.00(0.98,1.00] &, L]

00204060810020406081

*No studies evaluated Xpert Ultra on stool
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Das 2019
Zar2012

Bates 2013
Saini 2018

Pang 2014

Yin 2014

Bholla 2016
Malbruny 2011
Chipinduro 2017
Tortoli 2012
Reither 2015
Rachow 2012
Zar2013
Walters 2014
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0
1
0
1
0
0
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0
0
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0

TN Sensitivity (95% CI) Specificity (95% Cl)

11
114
38
6
9
20
5
12
9
4
22
25
19
7

1.00[0.59, 1.00]
0.83[0.36,1.00]
1.00[0.16, 1.00]
0.67 [0.09, 0.99]
1.00[0.03, 1.00]
1.00[0.03, 1.00]
Not estimahble
Not estimahble
Not estimahble
Not estimable
Not estimahble
Not estimahble
Not estimahble
Not estimahble

1.00 [0.72,1.00]
0.99 [0.95, 1.00]
0.97 [0.87,1.00]
0.67 [0.30, 0.93]
1.00 [0.68, 1.00]
1.00 [0.83, 1.00]
1.00 [0.48, 1.00]
1.00[0.74,1.00]
1.00 [0.66, 1.00]
1.00 [0.40, 1.00]
1.00 [0.85, 1.00]
1.00 [0.86, 1.00]
1.00[0.82,1.00]
1.00 [0.58, 1.00]

Sensitivity (95% Cl) Specificity (95% CI)
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» Xpert MTB/RIF pooled sensitivity against culture or LPA DST was:
90.0% (95% CI 67.6% to 97.5%) and specificity was 98.3% (95% Cl

87.7% to 99.8%)

*No studies evaluated Xpert Ultra rifampicin resistance detection
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» Xpert MTB/RIF sensitivity varied by specimen type but 95% Cls overlapped

* Gastric aspirate specimens had the highest sensitivity followed by sputum and stool,
and nasopharyngeal specimens the lowest; specificity in all specimens was > 98%

* Compared with Xpert MTB/RIF, Xpert Ultra sensitivity in sputum was higher (overlapping
95% Cls) and specificity was slightly lower

* The small number of studies and reliance on stored specimens limits our confidence in
the precision of the accuracy estimates for Xpert Ultra

» Test sensitivity remains poor against a composite reference standard. Treatment
decisions should be based on the entirety of clinical information and treatment not
withheld based solely on an Xpert MTB/RIF or Xpert Ultra result.
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* Vittoria Lutje (CIDG) for developing the search strategy.

* Ryan Vu (Rice University) who contributed to development of the protocol

e Mikashmi Kohli (McGill University) for providing technical expertise

* Emily Maclean (McGill University) for providing data on stool analysis

 Andrew DiNardo (Baylor College of Medicine) for technical assistance

 Gemma Villanueva and Hanna Bergman (Cochrane Response) for assisting with data entry

» Aakshi Kalra (FIND), provided data from a large-scale Xpert MTB/RIF demonstration project
conducted in India

Thank you




