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BACKGROUND

RESULTS

High concordance with sequencing in a clinical trial

Drug-resistant Mycobacterium tuberculosis (MTB) remains
a significant threat to global tuberculosis (TB) care and
public health. With estimated 4.1% of new cases and 19%
of previously treated cases had rifampicin-resistant TB
(RR-TB) or multidrug-resistant TB (MDR-TB), and as many
as 6.2% of MDR cases had extensively drug-resistant TB
(XDR-TB) by WHO in 2018. Phenotypic drug susceptibility
testing (pDST), the current gold standard for identifying
drug resistance in MTB, takes 6 to 8 weeks to provide
definitive results. Thus, treatment is often empirically based
on other factors such as past medical history or local
prevalence of resistance. Delays Iin appropriate treatment
can Increase both mortality and transmission of drug-
resistant strains.

ASSAY INFORMATION

The Xpert MTB/XDR Is a 2-phase, 10-color point-of-care
molecular diagnostic assay that utilizes sloppy molecular
beacons probes that target 8 different MTB genes
detecting resistance to Isoniazid, Ethionamide,
Fluoroquinolones and second-line injectable drugs and has
microfluidics very similar to Xpert MTB/RIF assay.

Target
Drugs Probe Target gene codor?s/bp
BG Assay control
INhA INhA promoter| -8to-15
soniazid katG katG 315
FabG1l FabG1l 203
ahpC OxyR-ahpC -48 to -6
Ethionamide INhA INhA promoter| -8to-15
gyrAl gyrA 88-94
Fluoroquinolo gyrA2 gyrA 88-94
nes gyrA3 gyrA 88-94
gyrB2 gyrB 538-540
G s 16S rRNA 1400-1401
Amikacin : ;
els els promoter -14
Kanamycin [rs 16S rRNA 1400-1401
. Ieve_l els els promoter | -8 to -14, -37
Kanamycin
Capreomycin rrs 16S rRNA 1400-1401

3-Tm pattern to distinguish low-resistance gyrA mutations
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gyrA 94A-2 window

MutA | 776 | &0
Wi 132 | 713
MutB 0 |7l
MutC 39 | 693
MutA | 721 | 80
WT 687 | 72
MutB 58 | 686

:

MutA | 785 | 80.5
MutB |78
WT 689 | 73
MutC 3N | 688

100 windows

define output below  type genotypes and corresponding Trms below

R Re
W W W Genotype | gyrA%A2 | gyrAMIR | gyrAVGY | Resistance | [ Resistance  gyrA94A2 | gyrA2IR | gyrAVGL
WT WT MutC Wi bl 10 10.8 S § WT WT Wi
WT WT MutB 638( ] 63.2 66.4 R R Mut B Mut B Mut C
WI - WT MutA (33A 17 63.9 65.4 R R Mut B Mut B Mut C
W Wi D ASOV N 75,6 762 | Rlow Rlow ~ MutB | MutA | MutB
W MutB WT 591P 122 48 6.1 R Low R Low MutB MutA Mut C
WT MutB MutC D94A 788 134 14 R Low R Low Mut A Mut A WT
W M8 Mie || 0% | % | ©5 | B8 | R || R W | W | WaB |
WT MutB MutA DI4N 129 6.1 68.9 R R MutB Mut B WT
WI MutB D D94Y 125 63.1 68.6 R R Mut B Mut B Mut C
WT MutA  WT D94H 132 6.0 68.9 R R WT Mut B WT
WT  MutA MutC || A90V,S91P 67.5 1.3 7 R R Mut C MutA WT
WT  MutA MutB || A0V, G88C 67.8 113 122 R R MutC WT Wi
WT  MutA MutA || A9OV,GB8A 66.9 10.2 5! R R Mut C WT Wi
WT MutA D A90V, D94G 719 154 80.2 R R MutB MutA MutA
W D W AS0V, DI4N 68 743 R R Mut C D Mut 8
WT 1D MutC | A90V,D94A 15 18.6 76.8 R R WT MutA Mut B

R

RLow

Figure. 1. Xpert MTB/XDR assay can distinguish A90V, S91P and D94A mutations that confer low-level

resistance to fluoroguinolones from others associated with higher-level of resistance within gyrA gene by

the virtue of Tm signature

Up to 20% of resistant population can be detected in a mixture
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Mutant Ratio Mut ® WT

pDST
Drugs N TP FN TN FP Sensitivity (%) | 95%CI |Specificity (%) 95%CI
INH 309 284 5 19 1 98.3 95.8-99.3 95 73.1-99.7
FLQ 305 32 3 266 4 91.4 78.9-98.9 98.5 95.9-99.5
AMK 303 20 2 278 3 91 69.4-98.4 98.9 96.6-99.7
KAN 306 101 2 197 6 98.1 92.5-99.7 97.4 93.4-98.8
CAP 305 14 6 284 1 70 45.6-87.2 99.7 97.7-99.9
ETH 265 102 54 106 3 65.4 S57.3-72.7 97.3 91.6-99.3
Sequencing
Drugs N TP FN TN FP Sensitivity (%) | 95%CI [Specificity (%) 95%CI
INH 310 286 1 23 0 99.6 97.8-99.9 100 82.2-100
FLQ 309 39 1 269 0 97.5 85.3-99.8 100 98.2-100
AMK 306 24 0 282 0 100 82.8-100 100 98.3-100
KAN 308 109 4 195 0 96.4 90.6-98.9 100 97.6-100
CAP 307 16 1 290 0 94.1 69.2-99.6 100 98.4-100
ETH 310 108 14 183 5 88.5 81.2-93.4 97.3 93.6-99.0
Clustering of WT and mutant Tm from the clinical trials
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SIGNIFICANCE

Figure. 2: Melt peak heights of each target in cell mixtures containing different ratios of WT and
mutant plasmids respectively, where blue dots indicate a susceptible call and red dots indicate mutant
calls based on their Tm and melt peak height. The melt peak height is determined by highest distance
between the peak of the first derivative melt curve and baseline. The presence of blue and red dots for
any concentration designates detection of both a WT and a mutant Tm. The QRDR mutation D94G

generates a mutant Tm only with the gyrA3 probe.

MTB positive, and optimize RR/MDR-TB treatment
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Rapid screening for resistance to multiple drugs simultaneously..
Rapid fluoroquinolone resistance detection is critical, given its pivotal role in

Xpert MTB/XDR is designed as a reflex test for a specimen that is determined to be

protecting bedaquiline against emergence of resistance in the new short-term
treatment course.
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