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		Abstract

		Background: Molecular diagnostics are considered the most promising route to achieving rapid, universal drug susceptibility testing for  Mycobacterium tuberculosis  . There is currently no WHO endorsed catalogue of mutations to serve as a global standard for interpreting molecular information for drug resistance prediction.

Methods: A candidate gene approach was used to identify mutations as associated with resistance, or consistent with susceptibility, for 13 WHO endorsed anti-tuberculosis drugs. 38,215  M. tuberculosis isolates with paired whole-genome sequencing and phenotypic drug susceptibility data were amassed from 41 countries. Mutations were graded according to their odds ratio and associated false discovery rate corrected p-value, and their positive predictive value for phenotypic resistance. A series of expert rules were applied for final confidence grading of each mutation.

Findings: 15,667 associations were computed for 13,211 unique mutations linked to one or more drugs. 1,149/15,667 (7·3%) mutations were classified as associated with phenotypic resistance and 107/15,667 (0·7%) were deemed consistent with susceptibility. For rifampicin, isoniazid, ethambutol, fluoroquinolones, and streptomycin, the mutations’ pooled sensitivity was >80%. Specificity was over 95% for all drugs except ethionamide (91·4%), moxifloxacin (91·6%) and ethambutol (93·3%). Only two resistance mutations were classified for bedaquiline, delamanid, clofazimine, and linezolid as prevalence of phenotypic resistance was low for these drugs.

Interpretation: This first WHO endorsed catalogue of molecular targets for  M. tuberculosis  drug susceptibility testing provides a global standard for resistance interpretation. It will be expanded as data emerge on phenotypically resistant isolates, including for new and repurposed drugs.
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