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Tuberculosis (TB) 1s a global health threat with an
estimated 558,000 new cases of multidrug and
rifampicin resistant TB 1n 2017 (1).

29% of cases were detected and reported, indicating
the need for timely and accessible diagnostic tools

(1).

Current molecular tests probe few genetic loci (2).
Advances 1n whole genome sequencing show promise

* Our prior work demonstrated that the multitask
WDNN and regularized logistic regression classifiers

have the highest performance.
* On the expanded set of 10,198 1solates, the WDNN

demonstrates high performance: AUC of 0.959 for

first-line drugs and 0.911 for second-line drugs.

* The CNN shows promising but slightly lower

Identification of antibiotic resistance in tuberculosis with whole
senome sequencing and neural networks

Michael L. Chen!?, Chang Ho Yoon!, Anna G. Green!, Isaac S. Kohane!, Andrew Beam!~", and Maha Farhat!-#"

'Department of Biomedical Informatics, Harvard Medical School, *Stanford University School of Medicine, *Department of Epidemiology, Harvard
T.H. Chan School of Public Health, “Division of Pulmonary & Critical Care, Massachusetts General Hospital. *Equal contribution.

predictive performance than the WDNN for the four
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Algorithm  |RIF INH EMB Average |STR CAP AMK MOXI |OFLX

Average

MD-WDNN 0.974 0.937 0.936 0.906 0.888 0.906

0.887

0.850

0.924

0.948

CNN 0.970 0.927

Table 2. Tuberculosis drug resistance prediction AUROC performance of the
models examined using cross-validation on the set of 10,198 1solates. The cells are
colored by rank of the model for each drug.
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We used a gradient-based saliency map to visualize
the most important genetic regions for resistance.

Table 1. Tuberculosis drug resistance prediction AUROC performance of the

models examined using cross-validation on the set of 3,601 1solates. The cells are
colored by rank of the model for each drug.
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