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.@RE Geno2pheno pipeline
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Negative Predictive Value (%)

CARE Prediction of first-line drug susceptibility
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WHO target product profile:
90% sensitivity
95% specificity

CRyPTIC
Analysis and  Sensitivity
Drug [35% Cl)
WGS, all ise-

lates

Isoniazid 87.1
(96.5-97.7)

Rifarmpin 97.5
(96.9-98.1)

Ethambutol 946
(93.3-95.7)

Pyrazinamide 913
(89.3-93.0)

source: Cryptic consortium — NEJM 2018

Specificity
(95% CI)

59.0
{98.7-99.2)

98.8
{98.5-99.0)

916
(93.0-94.1)

96.8
(26.3-597.2)

PPV
(95% C1)

97.9
(97.4-98.4)

97.0
(96.3-97.6)

75.1
(73.0-77.0)

80.9
(78.4-83.2)

NPV
(95% CI)

percent

—
986
(98.3-98.9)

99.0
(98.7-99.2)

98.8
(98.5-99.1)

98.7
(98.4-99.0)




000
(C‘))
=
=J
m

1.0
Treatable or

c not treatable?
]
E
re]
@
©T 0.5
o
g
"
E
7]
Q

0.0

What is resistance?

7 |

1.0

10.0 100.0
minimum inhibitory concentration (MIC) mg/L

mutation

high level
low level

wi



:@HE How to evaluate geno2pheno?

@
= Phenotypic DST is not the Gold-Standard!

= TB reference labs consider molecular and phenotypic data
= We need a consensus/expert interpretation as Gold-Standard!

@ DST for second-line drugs All patients with RR-T8 or MOR-TB
Jor RR-TB or MDR-TB patients (Treat with the ofl-orol MDR-TB regimen')
1

Colect one or two specimens’
Conduct a rapid molecuior lest for FQ resistonce’
Conduct culthure and phenotypic DST for second-line drugs*
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: CARE Unknown = Susceptible?

[
. resistant test result

. susceptible test result

NGS MGIT

a04
congruant

unknown test result

144
discrepant

MNGSs; MGIT:; n=549, 52.4% concardand
n=904; 86.3%

NGSr; MGITr; n=355, 33.9%

NGSr; MGIT:; n=64, 6.1% discordand
n=76; 7.2 %

MNGS:; MGITr; n=12, 1.1%

NG5u; MGITr; n=8, 0.8% MGS unknown

Grobbel et al - CID 2021 n=68; 5.5%

NG5u; MGITs; n=60, 5.7%




o( CARE

Methods
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E CARE Results

10 Comparison of model scores
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: CARE Results

Comparison of model scores
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SRATE-TOT-01
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Emergence of BDQ resistance

2,967 patients started on MD

R-TB treatment 2016-2018

'

203/2,967 (6.8%) patients received bedaquiline as part of their regimen

A

(40.4%) patien

115 MTBC strains prior and/or after bedaquiline treatment from 82/203

ts recovered

18 strains did not grow or were

contaminated

A
97 MTBC strains from 71/203 (35.0%) patients, who received 9 patients with only follow-up MTBC
bedaquiline in the study period included strains, thereof 4 resistant to

bedaquiline

62 patients with MTBC strains sampled prior bedaquiline
treatment

26 patients with MTBC strains sampled prior and after
bedaquiline treatment and follow-up isolates

5/26 (19.2%) MTBC strains with acquired BDQ resistance,

thereof one re-infection




:@RE Emergence of BDQ resistance

Bedaquiline resistance emerged in >15% of
Mycobacterium tuberculosis complex strains
obtained from follow-up isolates of MDR-TB
patients in Moldova (Rv0678, atpE)

Insufficient backbone regimens and cavitary
disease associated with treatment failure and
death.

BDQ (CFZ/LZD)-DST established in Moldova (in
collaboration with FZB TB reference centre)

proportion of negative treatment outcomes

Also BDQ needs a functional drug regimen! -
@ n=18
Chesov et al — ERJ in major revision

|.| ] 2 3 |

number of inactive drugs r
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o( CARE

Next Steps

Heyckendorf et al., AAC 2018
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:@RE Personalized medicine

&
Knowledge Transfer vs. Technique Transfer
Centralized (specialized) diagnostic vs local (rapid) diagnostic

Resistance councils vs standardized treatment regimens

© MSF, Misha Friedmann

19



:@RE WP3 Summary

Patient cohorts/WGS data:
Moldova: 71/203 patients who received bedaquiline (2016-2018), and from
whom M. tuberculosis isolates could be recovered, Chesov et al (in revision)

Moldova: 299 MDR-TB patients (2013-2018), ~50 M. tuberculosis isolates/year,
data analysis ongoing (population genomics, resistance evolution)

St. Petersburg: 121 M/XDR-TB patients with M. tuberculosis WGS data,
“catalogue-based” resistance prediction currently aligned with phenotypes
(17/121, 14.0% with predicted BDQ resistance)

Geno2Pheno:
public WGS datasets included for machine learning training datasets
Set-up of a first working model of a geno2pheno[TB] tool in progress
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