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Background: The high cost and logistical difficulty of current sputum-based diagnostic tests impedes
Tuberculosis (TB) diagnosis in high-burden, resource-poor settings. The development of a cost-effective and
rapid triage test would significantly improve the efficiency of TB detection and treatment, further facilitating the
reduction in the global TB burden. Our goal was to develop a blood-based biosignature that segregated
tuberculosis from latent infection (LTBI) to be subsequently deployed as a triage test.

Methods: Multiplexed, quantitative detection of 23 cytokines/chemokines was performed on plasma samples
from a South Indian dataset of 155 TB cases and 208 individuals with LTBI, using Meso Scale Discovery’s
custom V-plex assays. A random stratified sampling was first applied to split the dataset into a training set (80%)
and a validation set (20%). From the training set, an ensemble feature selection pipeline (lasso logistic
regression, random forest, and xgboost models and leave-one-out cross-validation) was used to generate a
parsimonious cytokine biomarker with robust and unbiased power in differentiating TB from LTBI. An ensemble
learning classifier from the training set was then used to evaluate the biomarker’s quantitative performance in
the validation set.

Results: A biomarker comprising six cytokines (Eotaxin, IFNy, IL-15, IL-18, IL-6, and IP-10) ‘CYTOG6’ was derived
from the training set. When tested in the validation set, CYTO6 achieved 0.99 AUC, 100% sensitivity, 92.68%
specificity, 60.29% PPV and 100% NPV.

Conclusions: CYTO6 demonstrates strong performance in distinguishing TB from LTBI and thus shows promise
as a rapid triage test. Future studies will evaluate the performance of CYTO6 as a community-based triage test.



