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Comparison of chest radiograph interpretations by artificial
intelligence vs radiologists in the diagnosis of pulmonary TB
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Chest Xray (CXR) remains a diagnostic tool in smear negative preTB patients in low resouces,
rural areas - but there is a lack of high-quality studies to assess its diagnostic accuracy as
highlighted recently by WHO. Computer-aided detection (CAD) programs based on artificial
intelligence (Al) algorithms have improved detection of microbiologically confirmed TB. CAD
CXR may contribute to diagnosis of TB cases where microbiological methods fail.The aim of
this study was to compare the performance of automated software (Qure) in chest X-ray (CXR)
assessment for TB with that of two Ethiopian radiologists with different experience.

A retrospective study comparing performance of human and automated reading was
conducted on traditional CXRs taken as part of a randomized trial. Two reference standards
were applied; final TB diagnosis given on clinical or laboratory grounds and GenXpert
confirmed TB. Performance was assessed by receiver operating characteristic analysis.
Agreement between the readers was assessed by kappa scores. To improve applicability in
low resource settings, the CXRs presented to the Al where pictures of CXRs taken by mobile
phone.

We included 498 CXRs in the final analysis. Of those, the less experienced radiologist found
50, the more experienced radiologist found 100 and the software found 83 to be indicative of
TB. The overall AUC for the software was 0.84 for GenXpert confirmed cases. The less
experienced radiologist assessments had a sensitivity of 62.5% and a specificity of 91.7%
while the experienced radiologist’s assessments were 75.0% sensitive and 82.0% specific for
GenXpert confirmed cases. The agreement between the radiologists was moderate (k=0.45),
as was the agreement between each radiologist and the software (k=0.36 and k=0.59) and the
pooled assessment of the radiologists and the software (k=0.55).

CAD assisted TB detection could improve the diagnostic yield of TB in settings where well
trained radiologists are scarce. A simple picture taken by a mobile phone is sufficient and thus
makes it feasible in high-incidence low-resource settings.
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