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We thank Nathavitharana and colleagues for their
insightful review on sputum-free tuberculosis (TB) diag-
nostics and its challenges where point-of-care ultra-
sound is proposed as a likely triage tool.1 We would like
to complement their review with our experience in lung
ultrasound (LUS) to motivate the collaborative standard-
ized acquisition of large-scale image banks as a global
resource for computer-assisted diagnostics (CAD).
Expert LUS interpretation already has an excellent sen-
sitivity for the detection of consolidations, subcentime-
ter nodules and pleural effusions in patients presenting
with acute dyspnea.2 Six previous studies on LUS accu-
racy for TB detection show interesting results but leave
us with insufficient evidence due to small sample sizes,
imperfect reference standards and lack of standardiza-
tion of image acquisition protocols and interpretation.3

Considering its sensitivity for the detection of sub-
centimeter subpleural nodules and small consolida-
tions, we hypothesize a high negative predictive value
for TB and possibly more potential when assessed by
artificial intelligence (AI), which could make POCUS-
CAD a suitable triage tool.

To ensure that such algorithms have an equitable dis-
tribution of predictive performance across populations
and are reactive to fluctuating epidemiology, it is essen-
tial that they are trained on representative populations in
various epidemiological settings. Standardization of
image quality and its metadata ensures interoperability-
at-source. For metadata, it is important to clearly report
clinical inclusion criteria as well as presenting symp-
toms, history and sputum based GeneXpert diagnosis.
For image data, we propose a standardized 14-point
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sliding-scan protocol (Figure 1) with 4 apical sites. Fur-
ther, a Focused Assessment with Sonography for HIV-
associated TB (FASH plus) is a valuable addition to pro-
vide clinical nuance to biomarkers in this high-risk
population.4,5

We launched an international prospective cohort
study in Sub-Saharan Africa to evaluate the diagnostic
performance of LUS for lower respiratory tract infec-
tions (Triage Ultrasound in TB-endemic Regions:
TrUST).1 It incorporates a standardized training pro-
gram and seeks to develop AI-powered CAD for the pre-
diction of TB. Interested stakeholders are invited to
contact the authors to join the TrUST study or its train-
ing program.
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Figure 1. For research purposes, we propose a 14-point sliding-scan protocol for lung ultrasound in TB endemic regions, adding 2
views of each apex in addition to the standard 10-point protocol (sub-clavicular and latero-superior view). Of note, the probe should
not be lifted between points but rather slide from point to point to ensure a complete scan. Still images and videos should be taken
at each point and labelled according to position. To ensure utility in AI-CAD, images should strictly have no hard coded labels reveal-
ing the diagnosis (e.g. arrows pointing to pathologies or text) and should only be used if associated metadata (inclusion criteria, age,
sex, geography, healthcare level, presenting symptoms, history and method of TB diagnosis) are provided.
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Supplementary materials
Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
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